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The Expeotatiok op Life: (Insurance.) 

Life Insttrakce is a contract. On the one part ihe insured payB the 
insnrers a certain amount, either in a lump sum or in yearly or quar- 
terlj instalments (callcd the jpreininm)^ and on the other paH the m- 
Burers agree to pay a certain sum of mon.ey to the execTttor8 or assigns 
of the insnred at death, or to him at a certain age agreed npon, or if 
he die before this time to his executorB. 

Sometimes insurances are effected for a Hmited nnmber of year8, 
payment of the sum aasnred to be made only if the person die during 
the period of the insurance. VariouB other special contracts may also 
be entered into. 

The writing by which ali these contracts are made is termed a 
poUcy. 

In the reraarks we have to make we shall tise the word appUcarUj 
to 8ignify the person who makes an application to insnre a life — ^the 
insured^ to Bignify the person on whom the policy is granted — and the 
imsurers^ the oj£ce that grante the policy« 

vou n.— 1 
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EKPEOTATIOH" OF LIFE. 8 

Hothing is more uncertain than the duration of a single life, and 
but few things less uncertain tliaii the average duration of a mimber 
of liveB. Given tiierefore (1) a hcaltnj- Jife, and (2) the absence of 
any uniisual risli, tlie age of the appHcant is practicallj the on]y 
matter for the consideratioa of an insurance compan^ in grantiug a 
policj. 

First, then, as to the age of the applicant. Certain wel]-known 
tables of tlie espectatioii of life at different ages, constitnte the basia 
on whicb the eharge to be made is calciilated. Of sueb tablea 
that on page 2, collected bj the Institute of Actnaries, has been 
eelectcd. 

The espectation of life, by which is implied the number of jears 
that, on an average, a healthj pereou will live at that age, is eapable of 
rednction to a mathematical formula. Thua, excludiDg ali pereons 
tinder 25 and over 75 j-ears of age frora onr calculatione, tlie formnla 
of 'Wiliieh, in which x represents the expectation of life, and a the age 
of the persOH, nearlj repreaents the f acts : — 

o; = |-(80-a). 

The nest qneation for conaideration ia — Is the life of the applicant 
a healthy one i To test thia, he is regoired : — 

(1.) To give the names of the different medical men that liave at- 
tended him fioin time to titne. 

(2.) To an8wer a eeries of queation8, of vhich the dectaration on 
pf^ i maj aerve as an illustration. 

(3.) The peraon who8e life is to be insured, is required to Bubmit 
himself for exaniinatton by the tnedical adviaer of the office. 



Th€ Medical Bxam{nation. 



In condncting a medical esamination the phjsieian should first of 
ali read over the applicanfs statement respeetiiig his fainily history 
and previoiia health. Strict inqniry should then be made reapecting 
habits of life, the amount of stimiilants commonIy taken. etc, If there 
be heat of akin, the temperature sbould be obaerved before he is un- 
dresaed. 




i 



i: LEGAL MEDICINE. 

DECLARATION OF THE PERSON TO BE ASSUEED, 

Abbanged by Db. Dobbll. 

gUBSTIONS TO BB BEPLIBD to vr m A8SUBEB WHOis hamb ib hkekuhto AwnTWJ> BEFOB 

EXAMINATION. The Direotora wi8h to imprem apon the Assnrer the neoeesitj of giring fuU aa 
oorrect answera to the foUowing qaeetk>ii8 : — 

1.— Age ft«r< birtbday f 

ICarried or single f 



9. — ^What is yoar oconpation f Ib it active or aedentarj f 
How do yon bear unnimal f atigae f 



8.— If now and generallj in good bealth r 

(a,) State yonr Ueight feet inchea. Weigbt stones Ibs. 

(b.) Are yoa inoreaaing or decreaslng in weigbt f . . 



^o^ 4.— Are yonr habits of life sober and temperate f 
!*^ Have they atwayB been so f 



* 6.— Have yon bad the small-poz or been Taodnated f (Btatewhioh) 



6.— Have jon erer been bled or onpped« or nndergone anj Burgical 
Operation f If in the afBrmative state particulare . . 



I 

Ir THB AHBITBB 18 Af VIBMITITB, OIVI PABTI0ULAB8. 

7.— HBve yon ever sofflared from : — 

VariooaeVeinsf 

Bnptare f if so, is a tmss oonstantljr wom 7 

Deliriom tremens, apopIexy, flts of any Und, paraljsis f . . 

Any head aftection f 

Bpitting or other discharges of blood f (describe fa]ly) 

dongh ? if 80, its character and doration f 

Any affection of the chest, or throat r 

Ganoer, Bcrofnla, jamidice, or drop8yf.. 

Gk>ut, when, and in what partf 

Bhonmatic fever, when, and its doration, and wa8 yoar 

Heartaireotedby it? 

Bheomatism f ^ 

Any affection of the stomadhorbowelB? 

Piles or fistala, which f 

Any affection of the lddney8 or bladder f (state partionlara) 
Have yon had any Ulness not already stated f 



N. B.—- Mach tronble and after-con-espondenoe wiU be spared by distinct inf ormation as to the 

oanses of death. 
When thom is any donbt abont the oanae of death (or when it is said to liave been connected with child- 

birth), state dbfizotblt wbether the person wa8, or iras not Oonsamptive. 
8»->>FamiIy Hi8tory. 

Father alive^ aged Bealth 

JfotAer aUM, aged ffeattk 

I^oUAer died^ aged OattM ofdecUh 

Mother dUAt ciged Cauae ofOeath 

Brothers alive^ ages and heaUh 

Siatera cMve^ ages and heaUh 

BrotAera diedf agaa and oausea qf death 

SUtere died^ agee and oatteet of deaih 

9.— Has any member of yoar fttmilj not mentioned abore, suffered 
from Oonsumption or insanityf if so, give particniars. 
(This refers e8pecially to Uncles, Aonte, and flrst OooRins.) 

10.— Have you ever resided abroad) where, and for what period f 
If BO, waB your health affcoted thereby f 

11. — ^Do yoa know, have you been informed, or do yoa snspect that 
disease or disorder of any k^d erista in your oonstitntion f 

U.— Are yoa aware of any circnmstanoe not already stated, con- 
nected with yotir family, or yonr own constitation, health, 
or habitB, tending to render an assarance on yoar life more 
than U8ttally hasardonst 

13.— IP A WOMAN-. 

(a.) What is the oondition of the uterine fnnetioiis at preamt ? 

and in general f 

^.) If married, howlongf 

(c.) Have yon ever had any children ormiscarriagesi and havB 

yonr confinements proved favorable or noc f 
(tf.) State whetherpr^fnantornotf 

i^ ■■■! ■!■■ ■ . — ----- -i , ^ , ^ , , - ,, - ^, ■■- - - - - 

— .-lil T - 

I hereby declare that the ansvers to the above que8tion8 are to the best of my ]cnowledge and belief in 
ali respeots trne. 

5?^ Ae WUn€8i mv hand thia davof 18 

^ 1^ SigneUure of the Aaaurer 

[ical Oigned in thepreaence of the Medical Evamin/tr tohose l 

iT, namš i9 hereunto €yfi8ted» ^ { ' 



j;xPBOTA'nOIT OF UFB. 

Inveatigate, iii tura, tho following sjatems : — 

(1.) The Nervous aiid Muscidar Sijstema. — (JJ'ote tliat tremor of 
the mnsdes is generally of nervous origin, and that their tonicity is 
greatly dependent on the nervous sjstem.)— Under this lieading, 
paralvsea, the Increase or lose of sensibiJitj (hyper- and an-fflsthesia), 
affectionB of the sensos (sight, amell, hearuig, etc), ai'e to beinchided. 
Particular iiiquiries should be inade as to familj' neuroses, sueli as 
cliorea, epiiepsjr, insanitj', etc. 

{2,1 The Hespiratojnj Sy8tem. — Sinceabout one in every aix of tlie 
deatliB in tliis conntry is caused bj a diseaae of the hmga or air-pas- 
6agcs, it is clear that too great attention eannot be given to the condi- 
tion o£ the respiratorj sjatem. Healthy respiration sLould be gniet 
and easj, in the ratio of one to four or iive of the pnlse, and not ex- 
ceeding twenty per minnte in adults, The chest slioiild expand freelj 
in ali directions, ths inuseles of the ne«!k and arma (aiixiUary muacles) 
taking no very visihle part in the act of breathing. The reepiratory 
munnnr should be iieitlier harsh nor noisj. Drawing a full breath, 
and holding it foi- a few seconds, sliould cause no disti-ess. An adult 
sliould be ahle to eount aloud, rather,8]owlj', from twenty to thirty 
withont drawing fresh breatli. If the blood be well aerated, the lipa, 
eare, and tipa of the fingera should preseut no appearance of a purple 
or Uvid tint. 

(3.) The Ciraulaiory Si/stem. — Since diseaaeB of the heart have, 
practically, only two terminations — the one, Sitd-den, dnath (a coniraon 
ending to fatty and browii degeneration, dilatation and atrophy, aortic 
regnrgitation, disease of tho coroiiary arteriea, eto.), and the other, 
Dropsy (a coiunion ending to ahnoat every fonn of disease of tlie 
heart and its appendages), Ineurance Officea attacU great importance to 
the condition of this organ. Experience provea, however, that many 
caeea of valvular disease of the heart iiiay attaiu a good age if the aur- 
ronndinga are favorable, and tlie patients theniselvea eareful. Dr. 
Begbie (" Edin, Med. Journ." Dec, 187i), for esample, found, from 
tiie experience of the Scottish Widowa' Fund Life Aaanrance Society 
(1815 to 1873), that one-third of the eases of lieart diaease actually 
lived longer than the average expectation of life, the remaining iwo- 
thirds, however, bearing out tho general idea of the greater risfe. 
Thus Leart diaeaaea constituted 14.202 per cent. of ali the deatlis (800 
in 5,633) during the period nained. 

In forming an estinnate of the condition of the heart, the fo!Iowing 
are the chief data : — The piilse should be regiilar and not jerking; — 
it should neither be too eompressible nor too hard. Its beats should 
be sbont four or five to each respiration ; and in the caae of adiilta, n' 
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ting, shonld not be below 70, or above 85 per minate. (Exception 
cases of very b1ow and of very rapid pulse, with good health, are m 
with, bat thejr are rare.) Change of postureshould not make a great< 
difference tban about ten beats per minute. The beats of the hea 
Bhould be clear and onattended by any murmm*, or by any blowing < 
rubbing soonds. The first sound should be the loader, longer, an 
lower-pitched. The apex-beat of the heart should be f meh withii 
and about 1^ inch below, the lef t nipple {i.e., in the fifth costal ii 
terspace), and the impulse, whil8t plainljr perceptible, should neither I 
jerking nor too widely dififused. 

(4.) The Digestive 8y8tem. — ^Although people with feeble digej 
tions often live a long tirne, jet it majr be laid down as a practics 
fact that those who have good digestions will, c€Ete7'i8 pa^nhus^ live th 
longest, bear most fatigue, and stand the risks of heat, eold, and es 
posure to contagion best. It is in this direction, too, that habits of in 
temperanee (ehronic alcoholism) make themselves most felt. Th< 
prineipal points f or investigation under this heading are — the state o: 
the tongue and mucous membrane of the mouth ; the appetite ; th< 
regularitj of the bowels; the presence or absence of sjmptoms o\ 
djspepsia ; the size of the liver ; the eolor of the skin and eonjunctivse 
the presence or absence of abdominal tumors, etc. 

(5.) The GenitO' Urinary System. — A sample of the urine should 
in ali cases be examined. The following are bad indications, and sug- 
gest special inquu-ies : — Puffiness of the ejelids, backs of the hands, 
and dorsum of the feet ; cedema of the scrotnm or vulva ; noctumal 
micturition; morning sickness (apart from pregnancj), a symptom 
common in dram-drinkers ; lumbar pains ; djsuria ; the presence in 
the urine of albumen, sugar, pus, and blood ; also, if persistentlj or 
in any quantitjr, of phosphates, uric acid, urates, and oxalates ; also 
of bile-pigment, cancer-cells, epithelial and other tube-casts from the 
kidnejs, and a very high or very low specific gravitj, with any marked 
increase or decrease in the quantity of urine. It is well known that 
albuminuria and granular or contracted kindnejs, are unfavorable 
prognostics f or the success of operations, or f or recovery from acci- 
dents and diseases. 

[^N^ote, — The sp. gr. of healthj urine varies from 1015 to 1025. 
The quantity normally secreted is from 40 to 60 ozs. daily, which 
should contain from 400 to 500 grains of urea. The color should be 
pale amber, the reaction f aintly acid, and the odor not disagreeable. 
It should be clear when passed, and only deposit a slight cloud of 
mueus af ter standing from ten to twelve hours.] 



BZFBOTATIOIT OF LIFB. 

CONFIDENTIAL REPORT BY THE MEDICAL EKAMINER 
WHOSE NAME IS HEREUNTO AFFDCED. 

Abranged bt Dh. Dobbli« 
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CONFIDENTIAL OPINION. 

/ Aiir«^ etrUfi/ fhat Vi» atiMsers glutn hy me about are aeeording to the iett of mjf 

knojeUdgt and oelief, and, a/ter a eareful eonsideration of the penaruA eonditum and of 

the pertomU and famUy hi»tory, I am o/ epinton tAat the lift »hould be flaetd in tka :^ 

^HS.-AVKUal LiTii. Bach u biva oithar do notsTor- 
ablu oln.-nrajt»ooo« o( bmltb or fainllr blHor^. or \a Hhinh 

pDdbnfot to AimruDe U the Omni nta. ^H 

Id CL*SS LIVES.— Boob u TeqDl» an oddltlon to the prsmlum, ^H 

■diled to the preunt oga at Anaiirer to »ver the ri>k. ^| 

1 0LAS3 LIVZS.— Snah u ibdiilil ba dedlned. 



8 LBGAL MBNOimL 

As regards the generative organs^ sezoal injcapacitj in male9 : 
earlj sjmptom of diabetes and of manj nenroses. It most be rei 
bered, too, as regards females, that the uterus and ovaries are fav 
seats of cancer and of cjstic disease respectively. In tlie male, s 
ure of the nrethra should be regarded as an element of danger. 

The medical adviser having completed his £xamination, h 
quired to fill up f or the gnidance of the Board in assoring the 
some such form as that on page 7. 



Vhtieiuilliiska. 

The age being proved, and the lif e jndged a good one, the t 
and last question is the matter of risk. Speaking generallj, the 
lowing lives are considered more than usuallj hazardous :— 

(1.) Those addicted to the use of alcohol^ opium^ etc,y or u 
occupations ea^ose them to rkka of jpoiaoning. 

Amongst poisons, Alcohol^ undoubtedly, in question8 of insura 
holds the first plače. Many Insurance Offices decline altogether 
lives of publicans, hotel-keepers, and ali eniplojed in the manufact 
šale, and distribution of alcoholic beverages. Policemen, sold: 
sailors, bntchers, watermen, etc, are liable to special temptation 
drink from the nature of their callings. 

The question whether the habitual use of opium has a tendenc 
shorten lif e, has also been raised. Granting that manjr opinm-ea 
achieve longevitj, it cannot be doubted that the habitual use of 
such drug must tend to injure health. {Čase 37.) It should, h 
ever, be noted that opium has anti-periodic qualities, and that th( 
fore in malarious districts it might tend to prolong lif e. The law 
tolerance, moreover, must not be forgotten. If, however, opium 
dangerous, the far too conimon use of chloral hydrate, of chlorofo 
and of ether, must be regarded as fraught with even greater dange 
for in such cases the danger is of sudden death, which seldom happ 
to the habitual opium-eater as a direct con6equence of his indulgei 

Again, it must be evident that those engaged in chemical manui 
tures, or in works where lead, arsenic, copper, mercury, phosphoi 
and the mineral acids are emplojred, are exposed to special dangers 

(2.) 27u)8e expo8ed to the action of seioer-gas, or to emcmati 
from deco7n/po8ing animcU cmd vegetcMe moMerSj e. 
sca/vengerSj the makera ofUood-mcmure, etc. 



KXPE0TATIOM OF UFE. 

(3.) Those e^posed to (u-cideiiis from gun/powdffr or other eceplo- 
sives, of to thefaUing in ofrocks, etc., e.g., miners, quar- 
ry7fien, exoavator8, hrioklayers, huUders, plaaterera, eta. 

(4.) TAoae icAose worh is very dusti/, auch as miUei'8, funiera, 
etc., aieo tkoss employ6d m grmdmg cvUery ; also miU- 
štone dreasers, etone-masons, etc. 

(S.) Those lohose habita are sedeniary, or who icork in. lia^hj 
ventUated, dose, aiid do/rk roorm, or whoae hmra of work 
ure long, e.g., factory ha/nda, d,erks, drapera, mlUinert^ 
ossiattKits, shoema&erSf tailors, priniera, hdkcrs, tke emr 
ploy4s in theairea, music AaUs, etc. 

(6.) Those whoae occupations speGiaUy eicpoee tkem to accidenta or 
to tnecha/nical violence or to injuries purposeli/ inJUcted^ 
e.g,, soldlera, sailora, policemen, JCremen, grootns, and ali 
who have to do vyUh horaes. (These clasBea also are, uu- 
fortDDstfiij, much giveu, &b a nile, to alcoholic litjuorB.) 

(7.) LaaUif, m the caee of those in the anyiy and nai))y, an. addi- 
iional jfremium is charged on account of vncreased rtak 
when adual sendoe oommencea. (A poUcy is void if a 
person not in service, and iusured at ordinarj risks, after- 
Tcard enters tlie army or navy, aud meete with hls death 
on duty.) 

l%e Infiue/nm of CUmate on the dnration of life mast not bo 
overlooked. In general it majf be said tbat Europe, Nortli America 
(iacluding tlie Nortliern parta of the United Statea), the North of Aaia, 
&onthern Auatralia, Kew &aland, the Cape Colony, the sonth of South 
America, and most islands are fairly healtliy. To thia general Btate- 
ment W6 must except low-lying diatricts, e6pecially those on the sea- 
board and the eatuaries of large rivera — certain cities and towii8 — 
inarshy and undrained lands whet-e agne predominates — and special 
localities, sueh aa certain diatricts of the Alpa reiiowned for goltre 
and cretinlsni, etc., etc. Again, what are generally known aa " the 
tropies " (in other words, the district between 23" 38' N., and tlie same 
distance S. of the eijiiator), are, with few exceptiona, more un- 
bealthj tlian temperate climes, from the prevalence of sunstroke, 
plague, yenow fever, cholera, dysentery, Bmall-pox, leproey, and other 
diseasea. Indeed this remark may be extended bevond the trne 
tropice, for nearly the whole diatrict between 45° of North latitude 
and 35° of South latitude must be considei^d ri8ky. Here again cer- 
tain exceptions muat be made, guch ae tlie hill conntry of Hindostan, 
and certain parta of Fersia and Africa. 
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The InJl/u&nGe of Pregn(moy amd CMidhea/rmg on lif e ma; 
important in the insnrance of f emales. Very f ew married wom€ 
18 trne, die whilst actuallj pregnani, bnt it mast not be assumed 
pregnancj is a shield for anj longer period tban that of actoal g< 
tion. A considerable nnmber of women die during theii* confinen 
Again, the observations of obstetric antliorities ' show indisput 
how much greater is the risk run bj primiparse than by maltipa 
females. Thns of 10,382 women confined for the first tirne, 16i 
1 in every 62, died ; whilst of 26,394 multiparse, 213, or 1 in ei 
124, died. Ignorance and carelessness are, we fear, to blame 
much of this mortality, the great bulk of which ought to be preven 

The last question that may arise is, Should the life examined 
not healthjr, how many additional years' premium will, in the ju 
ment of the medical examiner, cover the risk ? 

On this point much must be left to the individual judgment. . 
Sieveking's remarks are extremely pertinent. He says, " At pres 
the suggestions ofiFered by gentlemen of limited experience often si 
that thej by no means appreciate the real question at issue, ii 
much as they state circumstances that materiallj affect the applicai 
liabilitj, and suggest additions to the tabular rate qnite incommensur 
with the manifestly increased risk to the office." The question to 
considered is, How much is defect in the f amily history or disease 
an individual likely to diminish his longevity, as compared witl: 
person without such flaw in his antecedents ? 



Insfurcmoe agamst Aooident. — ^In insurance against accident, t 
agreement stipulates that the insured shall receive a certain sum 
sums, if he meet with ^n accident disabling him entirely or in ps 
(the amount to be paid being dependent on the degree of the disabl 
ment), and that a fixed sum shall also be paid his executors if the $ 
cident prove fataL At the present time, insnrance against accide 
has assumed considerable impoi*tance. {Cases 51 to 57.) 

The first question that arises is, IVhcU do we meom hy accident 
its relationship to personal insurance ? An accident may be defincd 
an event occurring to an individual without his expectat]on, and witho 
the pos8ibility of his prevemting it at the moment of its occurrence. 

^ ^^ Medical ExmninatWM for Life Insurance^^ by J. A. Allen, M. D. (New Yoi 
1872), p. 176. 
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la Ca»e 51 it was deeided tlmt death f rom aanstroke was not death 
from an accident. In this ease Cockbum C. -J. inade tlie foUowing 
reijiarks : — " We think we may safel/ asaume that bj- the term ' acci- 
dent' SB so nsed, eome violenee, casualtj', or vis major is necessarilj in- 
volved. "NVe cannot think disease produced by the action of a known 
iiatural canse can be coneidered aa accidental. Thus diseaee or death 
engendoi-ed bj exp0Bure to lieat, cold, damp, the vicissitudes of 
cliinate, or atmosplieric iniiuences cannot, we think, properly be Baid 
to be accidental, at ali eventa unless tho expo8ure is itself brooght 
about bj circamstancea which maj give it the eharacter of an ae- 
cident." 

It flometimes liappens that a person insnred againet death by acei- 
dent, receives an injury whi]st siifEeriiig from somo diaBSBe. Had he 
been well at the tirne, the accident might havo caused temporary in- 
convenience onlj, but on aceuunt of his etate of healtfi it reaults iii 
death. Pi-ovided the injury woii!d under any cironmatances, whatever 
the atate of health, have cauaed death, it ia certain that the mere fact 
that the pereon injured had at the tirae aorne disease which only ac- 
eelerated the fatal effecta of the accident, doea not interfere -CT-itli his 
executor9' claim to the money. Fnrther, if tho inaured whi]Bt auffer- 
ing from disease ia accidentally injured, anch aceident occurring hy 
reaaon of hia diaeased condition, and aupposing fnrther that the acci- 
dent reanlta in death, his esecntovs will nevertheless he entitled to re- 
cover, except where the poliey providea againat sudi a contingency, 
e.g., death resulting from injnries received vrhilst diunk. {Čase 53.) 
The real diatinction, however, wltich raakea snch a čase an exception 
to the general rule ia not ao much the medical qnestion involved — viz., 
the relation of the accident to the state of health of tlie insured — as 
the legal one, viz., ■whether the insured by losing control over liimaelf, 
and in this condition incui-ring an injury, haa not ijiso facto deprived 
the iniury of its accidental eharacter. 

In Caae 54 the question wa8 raised whether the accident reaidted 
from eircumatancea over which the insured had no control — viz., a 
push in a erowd — or waa the natnral effect of intoxication. The ver- 
dict waa againet the Companv. 

"VVith regard to policiea of insurance againat death from accident, 
tliere are two further points to be noticed : — 

(1.) First, The medical juriet may be ealled on to pronounce from 
which of two eauses a peraon died. For inatance. in Čase 56, the de- 
ceased insnred his life againBt dcaih hy accident. Whilst fording a 
BhaUow brook he was seized with an epileptic fit, fell mto the water. 
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and was drowned whil8t suffering from tlie fit. The first gnesti 
be determined was — Did the death arise from drowning ? This 1 
f ully established by medical e\ridence, it was then held that the 
that the fit caused the accident wa8 no def ence, althongh the i 
contained a clause providmg that the insnrance should not extenc 
anj injurjr caused by, or arising from, natural disease, or weakn€ 
exhaiistion consequeut upon disease.'' 

(2.) Secondli/y The medical jurist may be eonsnlted as to the d< 
of the relationship between the accident and the death. Thus in 
57, the assm*ed accidentallj cut his foot against the broken side o 
earthenware pan on Saturdaj, April 24th. On the Thursdaj fol 
ing erjsipelas supervened, of which he died on Satnrdaj, Maj 
The medical evidence proved that the erjsipelas wa8 caused hy 
wound. The policjr contained a proviso that it was not to in 
^' against death arising from rheumatism, gout, hernia, ery8vpelcu 
any other disease or secondarj cause arising within the sjstem of 
insured bef ore, or at the time of , or f ollowing, such accidental inj 
whether causing such death dii*ectly or jointlj with such aocide 
injury." It was held that the insurers were protected by the al 
condition, and were not liable. It would, however, be absurd to i 
pose, remembering how of ten erjsipelas follows an injurj, that a o 
panj can shield itself from its responsibilities under the plea that 
death was the result of erjsipelas, if that erjsipelas wa8 the resuli 
an accident. 

In aH accident insnrance cases, where disease and accident s€ 
closelj connected, the real questions for the consideration both of 
Court and of the medical jurist, must always be Bomewhat as follows 

1. The state of the person's health before the accident. 

2. The relationship, in point of time, between the accident and \ 
setting in of the disease. 

8. The connection between the special disease from which the p 
son suffers, and the accident stated to have occmTed. 



Insurable Interesi. — A person insures his lif e either for the benc 
of others at his death or of himself at a given age. When a man : 
sures his own life, the insurers possess the most certain proof possib 
that he (the insured) has " a real maurable mterest^^ or " a lawj 
pecuniarj interest " in its preservation. And this is a necessarj cc 
dition of aH life assurance. {Cases 38 and 43.) 
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Biit occasionallj the inaiirance on one person^s life is efFeoted Iiy a 
second perKon. Tlma, if x insurea a's life, the (juestion is — wliat real 
insnrable interesi Iias x in a's life ? Time 14tli Geovge III. c. 4S, en- 
flcts that " No ineurance ahall be inade on the life or lives of anj per- 
60D or persons, or on any other event or events wliatsoever, wherein 
the perfiou or persons for wliose use, betiefit, or on wltose aeeount sucli 
po]icy or policies shall be laade, shall liave no interesi." One person, 
however, may insure another pereon'8 life, provided it can bc sbown 
that hia raonej advantage ia greater l>y the pereou whose life he in- 
Bores living, than what would aecriie by liia dying. {Čase 2.) 

Another di£Gci]lty, however, occura Iiere froni the negotiable naturo 
of policies. A poliej inay, and fi-e(inently does, fall into the hands of 
one who knowa nothing whatever of the insnred, but wl!o is nevei-tlie- 
lesB bound, lest the policy lapse, to pay the preininins i'egii]ar]y so long 
OB the insured lives, Tims the pnrchaser of the poHey seetns to have, 
and aa a fact has, a real insurable interest in the death of the inaared, 
Such a bartering in life policies ia most objeetiouable. If the aasign- 
ment of a policj to another party be peniiitted, it slioiild, to prevent 
crime, be limited {aa it is wlien ati insnrance is primarilj effected) to 
tbose onlj whose interest is in the life of the insured. 

Li/e Insurance Payable ai Deaih. — In sneh casea the onus of 
proving the death rests ■with tlie execntors, or ^itli thoee who benefit 
by the death. In Čase 1 the plaintiffs failed to prove the death, and 
conseqnently lost their eaae. 

Proof of death being complete, tbe deatli is regardcd as dne to 
natnral canaes nnlesa the contrary can be 8hown. Thns the onna of 
proving that the death u-aa not natnral reats \vith the insurera if they 
allege such to be the čase, the other eide not being called npon to prove 
that it ■was natnral, savc as a nieans of defending the action. Piu'ther, 
the proof that it wasother than natnral mnet be by direct, and not by 
mere infei'ential evidence. {f'ases 45, 48.) It is clear, therefore, that 
in tliia respect the representativcs of tlie insnred have a deeided ad- 
vantage over the insnrers. 

Aa a nile, if a person ia not hcard of for t«-o or three years, officea 
pay the iusarance. In Caso GT a claiui %vas resisted aftop an eight 
years' abaence, the judge in the inforior court directing the itiry that 
they niust find for the conipany, iinless thoy wero aatisfied that tho in- 
Bnred had not been lieard of for semn year3, Tliia tlie snperior conrt 
ovemiled, and stated that tho jiiry shonld liave been directed to iind 
for the plaintiff, nrdesa the defeiidanta (the inanrei^s) addncod aiifiicient 
proof of the insnred having been seen or heard of dnring the precediiig 
aevea jears, Thus, after aeven yeara, the onna of proving that tlie 
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ingured is alive, rests with the insurers and not with those who d 
the monej. (See page 23.) 

In ali contracts, eacli party mnet complj with the conditions of 
contract. Tke conditions nsuallj required of an applieant, and on 
fulfilment of which the insnrers assess the life and grant a policj 
as f ollowB : — 

(1.) Tkat tke a/ppUGomi ahall not ooncedlfram the insurers cmy \ 
ease from which he knows himsdf to ha/oe svffered ortohe svffen 
and sfiaU not conceal any stfmptoms ofwhich he is ooffniza/ntj indi 
ing ajH>ssible attack of disease — in otAer W0Tds^ cmy tendency to i 
ease. ( Cases 3 to 27, 35.) 

The directors of the company, in order to convince themselves 
these points, require that the applicant shall fumish them with 
names of ali his medical attendants, from whom thej maj leam deti 
respecting his past health, and aiso that he shall nndergo an exami: 
tion by their own medical officer, who maj advise them as to '. 
present condition. 

It maj be worth remarking here, that where a medical man is i 
pealed to bj an insurance corapanj respecting the health of one of ] 
patients desiring to insure, that, leaving the insurers out of the gn 
tion, justice to the insured, to the survivors, and to himSelf, demao 
that he should report without a shadow of concealment. Unless he 
prepared to do this, he had far better decline to report altogeth« 
Further, he is not justified in reporting as the private medical advig 
of the person whose life is in question, unless he has the authoritj 
his patient to do so. 

The phrase " (my other disease or disorder tendvrvg to shorten life 
or similar words commonlj added to a list of specificallj mention< 
diseases, respecting each and ali of which the private medical advi» 
is asked to saj whether the applicant has suffered, is a freqnent sour< 
of litigation. The Courts, however, have generallj held that th 
phrase is to be taken to include onlj the diseases that as a rule c 
shorten life, and not those that, under some remarkable or exception! 
conditions, may shorten life. Thus, as the leamed judge (Chambr« 
in Čase 18 remarked, " AH disorders, even the most trifling, have 
tendencj to shorten life — ^f or instance, coms maj end in mortification 
Because a man who had djspepsia had not declared it, the policj wi 
not, therefore, rendered void. 

But the applicant is required to do more than merelj declare h 
State of health on the daj he makes application. He must also stal 
an J illness he maj have had in the course of his life, and anj tendenc 
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to disease, or symptom8 indicating disease, of wbieh lie i8 cognizant. 
Tlius a man may have had a lung eomplaint from whicli for a tirne Le 
seems to liave recovered. Diiring tliis interval of health he might 
have efteeted an ineurance. If hereafter plitbisifi auddenlj de-- 
veloped itself, tbe policj wou]d be void Tmlesa he had mentioned 
hie previouB lung compJaint. Tliis, however, must not be taken to 
imply that every little trivial ilhiesa ia to be stated. (See form of 
Eeport.) 

Although a failiire to disclose the Bjmptotns of existiug disease 
renders a policy void when the poIicy ia granted on the accui-a(!y of 
Btatements made by the applicant or hie frienda (Cmes 58, 59), the 
onoH of proof as to the frandulent nature of the suppression on the 
part of the insnred, reats mth the inaiirera. (faje 13.) And further, 
the Conrt reguires that the evidence proving siich frandulent suppres- 
eion should be more than mere probable or presnmptive evidence. 
{Cases 4, 11.) Provided a man at the tirne of inauring be " in a rea- 
BonabIy good state of health," the existence of some laterit disease tin- 
known to himself wouId not invahdate the pohey. Thus in tlic ease 
of gont (as the Lord Chief-Juatice remarked in Cme 15, and Lord 
Mansfield again in Čase 14), it mnst be sensible gout, and not some 
mere aiiepiciouB aymptoms, only possible of detection by a inore than 
ordinarily 8hrewd observer. It waa held by Cockbnm, Chief-Justice, 
Crompton, J., Blackburn, J., and MeUor, J., tliat on the eonstmction 
of the particular declaration in Caae 15, the policy wonld not be reu- 
dered void by a raisrepresentation, imless such mierepresentation vvaa 
Tvilful and designed. 

Laatly, the euppression of the mention of a disease from which the 
insnred is sufEering invalidates the policj, equally whether the peraon 
die of the diaeaae or not. Thua in Čase G, the person died of apo- 
plexy, hnt the Conrt deelared the policy void, because the insurers had 
not been informed of epileptic fits from which the deceased had snf- 
fered previoiialy to the insurance being effected. 

(2.) 7%at tka insured neither tXMuxal, nor misdescribe, his or her 
adual hodih/ coTidUioTi. 

Thiis in Čase 3, the life of a speechlesa person wa8 insured, the 
canse of the inability to speak being certain cerebral conditiona whieh 
had not been atated. In tliis caae the plaintiff elected to be non- 
Buited. In Caae 23 again, the concealment of incontinence of nrine, 
which had exiated from boyliood, resnlted in a verdict for the Com- 
pany, vvhilst in Čase 7 the concealment of proatatic disease and of in- 
continence of m-ine, vas decided agalost the Company. It was argued 
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in the kitter caue tluit so £ur frorn proetatie disease 
disnce ci lif e, h waa nsosllv a diaeaae of old i^. 

TJnd^ the head of the concealment of bodilj cooditkm majr I 
dnded c^ain obstetric coneealmpnta, Th«s in Caw 21^ tihe con 
ment of a lacerated perinsimi and of a uteriiM dis^dacement in 
dated a pc£cj. In €txse 20 the coiieealment of the pi^evioas birt 
a diild constitoted the groiind <rf JB action, the insarm agminob 
ing a verdict in their favor. 

(S.) 2%ai ihe ingurgd šktie €teewratdy Ae names qf 4ms amd ali 
medical men ihai hcme aMended kim. 

A p(JiC7 woaId be vitiated b j the insnred sajing he had luid 
medieal attendanta if he had. {&e Ctjues 9 and 10.) 

Again in Čase 8, Lord Tenta^^i remarked that to refer to 
medical man irbom the insm^ knew iroold speak well of ia& liea 
and not to others iviiom he kDew conld iM>t report favorablj (altho 
the inanred did not die of the disease f or which iinej had atten 
him), wofild ritiate his policjr. 

Similarlj, for the insored to refer to a practitioner wIio bad 
tended him three jears previond j, and to omit to mentkHi one n 
had att^ided him more recentij {Čase ZS), or to refer the office t 
practitiooer who had attended him manj jears for mere triTial cc 
plainta, and to omit <me irho had attended him, even thofigh fo 
ahort period onlj, for a aerioiia disease {Ceue 6}y woiiId eqiiallj reiM 
tiie policj Toid. 

(4.) TTiai the insured deta/il aecuraielff kis appHcafionSj and i 
remdšB cfthom (MpplieaHon&j to other insttnmee affices. 

The insored mnat not conceal the results of his applications 
other offices, irhether thej accepted him fxr not. If th^ aceepted hi 
he mnst state wliether he effeeted an insmrance, and at what rate^ ai 
if not whj not. Thos in Čase 15, the insmred reported that he hj 
been accepted bj another oScej whereas the tmth was kis lif e h 
been dedined bj the directors^ ahhongh it hžul been recommended f 
acceptance bj the medical referee. The jurj in thk čase found th 
the replr was mitme. If an insmier, howeTer, withdrarw8 an applic 
tioQ bef ore it has been salnnitted to the board of a companj, it is n 
flwii vsaal cr netesBtaj to mentitMi it. 

(5.) 7%ai tke insurtd describe a(xuraidy kis husiness orprcfesnc 

Diftarent bnmieBses and professions have different d^rees of ris 

I are fliorefore diarged at diffierent rates^ In souie cases, as h 
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been alread; pointed ont (pages 8, 9), a business (iDdepeu(leritiy alto- 
gether of the st&te of the appticanfs health) vili be a snfficient 
for an office declining a life. 



>.) Thtxt tlie ajipUoant aoewaiely stote his age. 
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(7.) That the aj/pUcant conceal iu)thing respectimg kis hahUs. 

There miiat, it is underetood, be no coiicealment, although tlig 
Bpecial habit be not specificallj incladed in tlie list of questions. 
Furtlier, the trne an8wers as to babita prejudicia! to bealth, in maiiv 
caaea, are known on]y to the applieant. 

Of theae habits a few demand fiirther ctrasideration :— 

Inienvperamffe. — {Oaaes 26 to 34, 36.) It is diffienlt to Bay in word8 
what conatitiitea intemperance. Tliis difficulty of course opena a door 
to rauch diacKBBion and difference of opinion. {Čase 31, _) An occa- 
Bional "drinking bout" does not make a man iu Btrict phruBe "iii- 
temperate." Again, a habit of indiilgence whicli wonld eoiiatitute in- 
temperance in one man, maj not constitnte intemperance in another. 
Hence for insurance purposea the true fjuestion is — not what conetitiitca 
intemperance generally, but— is thero reaaon to believe that the appli- 
eant takea more ftlcobol than his constitution will bear ? In tbia matter, 
the general drcumdain-es of a m.an''s life niust be considered. Much 
beer and mucli exerfisc is a totallj different combination to much bcer 
and 8edentary habits. Hence it ia e\ident that in insurance cases, 
physician and jurj must coneider the word " intemperance " as a habit 
prejndicial to the life of the speeial indi\-idual, and not in any broad 
and general aense. If one man driuks a glass of wine daily and it 
makes him intoxicated, lie is intcmperate if he continuea to driuk that 
one glasE of wini\ But if another man drinks sis glassea daily and 
thev have no bad effect on him, but rather the reverse, he is not an 
intemperate man even if he continiies to drink Bix glasBes daily, 

Again, intetnperance may have remote and Beeondary, as well as 
immediate and primary, effecta. These seeondary resulta of intemper- 
ance have proved snbjecta of inquiry. {Cases 27 and 28.) 

Can a man be intemperate and not nltimately snffer? This que8tion 
infty arise in cases where the iiiEiired takes out a policy just at the com- 
mencement of the period of hia intemperance. And to it, tliere can be 
but one anBwer — No. In Gase 31, the medieal man stated that he did 
not mention occasional outbreaks of drinking, becanae he thonght they 
had no bad effect on the applicanfs healtli. He waB nianife8tly wrong 
in eoncealing it. 

^i^zn«' is a habit which must be mentioned. {GaaeZI^ !No 
Vol. II.— 3 
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doubt there have been cases where opium bas been taken f or a long 
tirne witliout its doing any manifest harin. Further, it is a habit which 
(imlike alcoholic intemperanee) may not reveal itself to the prof essional 
examiner. (Page 8). 

Total Abstmenoej JS)scesswe Smohmg^ cmd Ve^etaricmisrri {Čase 
17) are habits more or less unusnal, and should be noted by the appli- 
cant in his insurance paper to avoid possible discnssion in the fnture. 

In cases bearing on concealment of aU kinds some such guestions 
as the following are usuallj submitted to the jurjr f or their considera- 
tion : — 

(1.) "Were the answers given untrue — (i.6., either that material 
f acts were suppressed or f alse statements made) ? 

(2.) Were the statements to the knowledge of the insured misrep- 
resentations or snppressions ? 

(3.) Were they material — (i.e.^ having regard to Lord Denman^s 
ruling that a man is not bound to volunteer a statement of every cir- 
cmnstance that anjbodj might afterward think likelj to affect the 
risk of his life) ? {Čase 30.) 

(4.) Was the policy procured by such misrepresentations ? In ali 
contracts there mustbe the most perfect frankness on both sides 
{ičberrimasjidei). 

In»ura/nce and Suioide. 

Every policy of life insurance contains certain provisions, the exact 
words differing in different policies, but f or the most part to the effect 
that the policy vpH become void " i£ the insured commit suicide," and 
in some cases is added, " die by the hands of justice." {Čase 44.) 

If then aperson be found dead, questions re insurance may arise as 
f ollows : Was the death (a) accidental or suicidal, (j3) natural or sui- 
cidal, or (y) homicidal or suicidal ? 

(a.) Was the death suicidal or accidental ? Čase 48, where death 
was the result of gunshot wounds, and Gase 46, where death occurred 
from drownin,T^, are illustrations of actions at law arising out of this 
question. 

Gase 50 illustrates how the act of suicide may be so arranged as to 
simulate homicide, and thus to def raud a Company. 

(/}.) Again, the question may arise whether a death be suicidal or 
natural ? {Čase 45.) 

The onus of proof that the death was not natural, in other word8 
(in the čase we are considering) was suicidal, rests as we have said 
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■with the iiisiirers. Fiirtlier, tliej are bound to prove that it was not 
iiatural by more than mere inferential evidence, {Ca«e iS.) Ilere, 
iDtleed, ia a difficiilty mlh which aii iuBurauce office Iiae to contend. 
Even tlie verdict of a coroner'8 jury in no i^esjpect binde either tlie in- 
enranco office oi- tliose wlio wiU benefit by the death. Thiis becanse a 
coroiioi'"s iiiiy Hnds a verdict of J't:lo <l<i se, a coiupauy h not excused 
fi'om paying, any more than becaiise they retnrti a verdiiit of dcath 
from natural caiieea, can the relativeB of tbe deceatied iiecessarily re- 
cover? (IStormont v. "NVaterloo A. t'o., 1 !■'. aud F. 3^.) 

(j'.) Fiirther, the qiiestion of siiicide or niiirder may occiir. Snch u 
čase, however, iiaua]ly comes before the flourt as a crimiual cbarge 
agftint!t tlie person who both benefitfi by the death and ia siispected of 
«oinmitting the murder, ratlier than ae a inatter of contention respect- 
ing the liabilitj of tlie Compauj. {Cosi/m 3S to 43.) If tlie insnred 
be murdered, the office is eleai-ly liable. lu a Fi-enuh caae {Ca^ i'2) 
iliowevBr, althoiigh the priaoncr was acqnitted of uiimier, a verdict wa« 
fur good i-eanoiifi given for the office. In cases of tliiH natnre the chief 
queBtion involved -vvill be the j>ecuiiiary iiisiirable hiterest of the per- 
:«in Bnspected of committing the miirder, aud to this point the evidence 
is n8ually directed. The interest may be direct, ae when the niui-derer 
iB the perBoii who \vill i^eceive tlie nioney, or it may be indirect, as 
wheii he acts as aii agent fortlie persoii who wi]l. 

We iiow eome to a far more difficnit (jiiestion. Given a cahe of 
eiiicide, wa6 it the intentional aet of a Bane imrmo, or the act of au in- 
«Hne peition? The real difficu]ty lies in the circiunetance that deatli 
from in8anity does not esompt the ineiirers from paying, \vhilst sni- 
uide does. If then enicide be the reault of insauitj-, are we justihed in 
regarding in8anity as the canse of death, and the snicide nierelv as one 
of the resnlts of the in8anity i {(.'ase 49.) 

Tht; general mling on the provisoB of English insurance policics 
iiiav be thus Btated: " If the insiii-ed deBtroy himself intentionallv, 
whether he be eane or inBane, the policy is void ; bat if he destrov hini- 
eelf imintentionallj, whether ho be eane oi- insane, the insnrei-s ai-e 
liable. The onna, however, to prove the act unintentional, rests with 
tiio&c who wili benefit by the policy," 

Thie mling, however, en^^CBts two qnestion8 : — h 

(l.J DocH not suicide neceBBarily indtcatc insanity i ^M 

(2.) If the person be insane ought the policy to be forfeited ! ^ 

(1.) /}oeii itoi »aiciiie necfinarrlif uulicaiti iitnaniii/ .' 

On this point the law is clear, Suicide ia a feIony unless there i 
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clear evidence of iiiisound laind. If two people agree to commit 
cide and only one dies, the survivor is deemed gniltj of mim 
Tlms it wa8 niled (R. r. May, C. C. (7., Nov., 1872) that " Any per 
aiding or abetting anotber in committing soicide is guiltj of murc 
and it cannot make any difference if the two agree to commit suic 
togother. In this čase if one of the two eauses his own death, and 
other is present at the tirne aiding and abetting him, and attempts a 
to kili himself but fails, the second is guiltj of murder, for the 
tenipt at self-destruction of course does not affect the crime commit 
against the other." 

It is clear therefore that the law does not regard snicide as nec 
sariljr a proof of a person being insane. "VVith this, as medical jurit 
we entirel y agree, 

(2.) ff t/i(^ j>erson he inscme cmd comtnit »uidds^ mi-ght ihej>olicy 
heforfeited f 

As the law stands, iidentional miicide^ whether by a sane or by 
insane persou, vitiates the policj. 

The \vord8 " sane " or " insane " are sometimes inserted, or t 
conditions otherwise worded, so as to include ali cases of self-destn 
tion, whether felonious or ptherwise. And this is done becanse t 
coudnct of insane persons seems in some degree to be nnder the co 
trol of their hopes and fears, and moreover their affectiou for othe 
will of ten exerci6e a sway over their minds, when f ear of death or pc 
sonal siiffering has no influenee. Ilenee bj imposing sueh conditior 
the insurers plače a certain restraint over the mind and conduct of ti 
assured, whil8t they do not exempt from a pecuniary interest in ti 
continuance of his life, those on whose vratchfulness it may depend. 

In Ca^e 46, where a man came to his death by drowning, the pr« 
viso in the policj was, " Unless he should die by his own hands." Ti 
question before the Coiirt was — Considering the act of the deceased i 
conjimction with his previous conduct, did he drown himself knov 
ingly and intentionallj (becanse if so the policj would be clearly void 
or did he know riglit from wrong at the time that he committed th 
act ? The jury found, " That he intended to destroy himself, but tha 
at the time he did not know right from wrong." On this verdici 
judgment was given f or the plaintiff, but on application to the Coui 
by the insurance office, a mle nisi to allow the matter to be reconsid 
ered was granted. The čase was ultimately compromised. 

Tn Čase 47, the proviso named in the policy was " Suicide." Th 
man poisoned himself with sulphuric acid, and the question aros 
whether or not he was sane or insane at the time? The judge (J 



CreBBttrell) directod the jury tliat, " Even in tliis caee, euicide wou](l 
not vitiate the poliu^, uDless at the tiuie tlie pcr^ou vvus au accuuntablu 
moral agent and able to distingiiiali right from wrong." In utlier 
word8, they were directed to distiiiguish between suicide, the aet of an 
ineane person, and auicide, " a feloiiious killing." Uu appeal, howevei', 
thJB view waa revcrned, the judgea diifering. Tite uiu:- uidv. (the majui'- 
ity) were of opinion that siucidi: nieant " intentioual eelf-deatructiou,'" 
independeiitlj of whether the person waa or wa8 not sane, whilst 
Vio oiher side (the niinority) were of opiuion that, if the act waa not 
the act of a sane and reas<}nablc heing, it waB not suicide within tht; 
lueaning of tlie proviao, bnt that the death wa8 the result of disease 
affectiug the reason, suicide being one of the roeult« of the diaeasi'. 

lu Vase i7, PoUock, C. B., made thofollowing remarks: — "lu the 
eve of the law a man is either (.-onipos mentis and reepousible, or he ia 
nou eorapos mentis and not i-esponsible. It is adraitted that the ai't 
of a ravin<^ madman, or of a patieut tmder the influence of diseaso, \a 
protected by the policj, if the confle(pi6uces are not foreaeen and in- 
teuded. So if insanity ahoidd produce dehision and deprive a man of 
the use of his ordinary senuee, and the party ehonld mistake a deadly 
weapon for an instninient of iniisic and fan«y he was playing upon it 
wheu he was deBtroying his own lifo, thia woiild be coinmitting Bnicide 
within tbe proviso of the poliey. Btit wliat if the deluaion, instead of 
appljiog to a pištol or other inatrtitnent of death, applied to the man 
himaelf? Siippose he helieved he wa8 Marčna Curtius and oiiglit to 
leap into a gulf, or that he W!ib one of the Decii and iniist eacrifice him- 
Belf for the benetit of his Gountry 'i What if ho fanuied himself an 
apostle, and tliat it was his diity to die tlie death of a martyr? "Wliat 
Bound philoBophy ia thero in making a distinctioii bet\veen a dehision 
about a pištol and a delusion in reapect of the man agaiii^t whom it ia 
tu be directed! — or what diatinction can be taken betweeii physical 
blindnesB, which, leaving the man the nae of hia senses and a know]- 
edge of the physical con8eqiiences of his acts, haa deprived him of tbe 
jndgment which shonld eontrol atid govem thom, and the want of ali 
senae by which to perceive their moral conseijiiences ? It mtty be eaid 
that when the dehision estends to the character, ofRce, or conditiun of 
lile partj", so that he mistakes bis identity, he does not moan to kili 
himself, and in auch caae tlie offico wonld be liable. Bnt how far is 
thia to be earried ? Snppoae under a delusion he believed tliat ho had 
comraitted a crirae for which he ought to put himself to death, and 
thia vaa the reault of insanity ; ia thia a miatake uf hia Identity t In 
my opinion aneh aubtletie« ae these oiight tu iiiid no plače in the de- 
ciaion uf auch a queation as the preeent, in which ia involve<l (from 
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tlie present extensive practice of life insurauce) the peace, the haj 
ness, and the 8ecurity of tliousands of families. In mj judgment 
death be the result of disease^ whether afiFecting the senses or the t 
so7iy the insurance office is liable nnder this policy. The act which 
not the act of a sane, responsible creature, but is the result of any 
hision or persuasion, whether phjsical, intellectnal, or moral, is i 
the act of the man/' 

Agaiu, in the čase of " Horn v. Anglo-Australian Life Insurai 
Company" (30 Z. J., cL 511) it wa8 held that the policj wa8 not n 
dered void by the suicide of the insured while in a state of insanit 
biit in this čase the policy contained no proviso that the assurai 
shoiild be void in čase of suicide. 

It inay be worth recording that in the čase of " Duf aur v. Prof 
sional Life Insurance Company " (27 Z. «/., ch. 817), the policy cc 
tained a proviso, that if the insured should commit suicide it should 
cancelled by the return of the premiums, except the policy should ha 
been legally assigned. It was held that to commit suicide was equi\ 
lent to dying by his own hand without reference to the moral state 
the mind of the deceased. 

It appears to us that if a person is clearly proved to be of unsoui 
mind, and in that condition commits suicide, it is f air and reasonab 
to regard the suicide as one of the results of a diseased and unsoui 
mind, and not as an act which is the exerci8e of an intention, or in ai 
respect whatsoever of felonious killing. It would no doubt be rigl 
to require that the onus of proof that the man wa8 insane at the tim 
shoidd be thrown on those who would benefit by the death. 



PBEsuiiFTioir or DIilAl'a. 



pEKaUMPTION OF DkATH, 

Wheii a person goes abroad, and has not been heard of for a long 
tirne, the presumption of death aribee at the expiration of seven years 
frora the period at wliicli lie wa8 last heard of. The same ruie holds 
good generallj' with i-espect to a person who liaa gone away from his 
usual place of reeort, and of whom no accoimt can be given. (Caeea 60 
to 87.) 

If it be contended that the individual waa alive any daj- diiring the 
seven years, it ie ineaiiibeut on the peraon who asaerts it to eatablisli 
the fact affirmativelj". {Gaves 64, 65, 81.) 

The queBtioii, therefore, for tbose discharging the funetiona of a 
jury is, whether the evidence of the person having been aeen or heard 
of within a certaiii time, is strong enough for them to saj- that Buch 
person Wfts alive at that tirne, and tlie jndge will dii^ect the jurj that 
if there is no evidence, or if tiiey do not credit tJie evidence given of 
the person having been seen or heai-d of ahve within seven jears, the 
preeumption of law that he is dead miist decide tlieir verdiet. Thus 
the presomption ot death mnet depend on general evidence. The very 
word "presnnaption " impiles supposition, aaopposed to denionatratioii. 

It vriU be remarked that in Orne 63, the Court for Crown Oasea 
Reserved held, that there waB no presumption of law that life con- 
tinned for seven year8, or for anv other period af ter the time of the 
latest proof of the life of the party, and that it was a question of fact 
for the jury under tlie circamstances of each eaae. The exp]anation 
of this apparent contradietorv ruling is, that it was delivered in refer- 
ence to a proaecution for bigamy, Now the gist of the offence of 
bigamy is, the contracting a seeond marriage dnring the continuance 
of the first, and it is for tiie prosecution to prove that the prisoner has 
done so. In this čase evidence wa8 given of the first marriage, but 
none that at the date of the seeond marriage. tlie prisoner'8 first hus- 
band wa8 alive ; — -hence the prosecntion f ailed to prove the facta neces- 
eary to eupport a con vi ct ion. 

By 24-25 Vic, c. 100. s. 57, it is provided that a person cannot be 
convicted of bigamy, if siich person proves that his or her husband or 
wife hae been continually absent for the seven jears then last past, and 
has not been known by such person to be living within that tiHie. 
{Caaes 61 to 63.) 

In caees where questionB of kcirship &ndj)rop<frii/ are involved, the 
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Courts ha ve not considered even seven jears' absence to be necessa 
Thus iu Čase 68, probate of a will was granted after onlj two yea 
absence. This course is manifestlj just. At the same tirne it 
equally just, and the practice of the Courts, that a right to propei 
once acquired should not be averted from the rightful heirs on nu 
j)re8umj)twe evidence. {Oase 73.) 

In life inavaunce cases the presumption of death is often a point 
issue. {Cases 67, 69, and 70.)' As a rule, however, insurance offic 
paj policies after the lapse of a year or two. (See page 13.) 

In the čase of a missing ship {re Hutton), bound from Manilla 
London, on which the underwriters had voluntarilj paid the amou 
insured, the death of those on board wa8 presumed by the Prerogati^ 
Court after two years, and administration was granted accordingly. 

Although the presumption of life ceases at the expiration of sevi 
year8 from the period at which the person was last heard of, neveith 
less this presumption does not imply at what date during the sevc 
year8 the death occurred. There are recorded instances where ti 
Court has stated whether the presumption is in favor of death befoi 
or after a certain date. {Casea 66 and 79.) In such cases the state < 
hcalth of the person when last seen, generally constitutes an importai 
consideration. This would involve medical evidence as to the probi 
bilitieš of life in a person afflicted with a disease ^om which the ii 
dividual in question was known to have sufiFered. {Čase 66.) Oi 
again, evidence being given that a person was in receipt of an annuitj 
which he had drawn regularly, until a certain date, after which nothin, 
more was heard of him, the Court has held that the person may b 
presumed to have died before the date when the last portion of th 
annuity became due. (See Caaee 66 and 79.) 



PBKSUMPTIOH OP SUBVIVOBSHIP. 



I'BK8UMPTI0N OF SoRVTVOaaHIP. ^^1 

fJases aie nnraerons where questions relating to " the preeiimption 
of survivorBliip " havo corne bcfore the ("oarts. Father and son, for 
instance, peritii by a conioion accident. Tlie que8tion which snrvived 
the other is important, becaase if it be the aoii, eveu if the surrival be 
biit for a moment of tirne, " liis wife ehall have dower for the lands 
deecended the inatant the father died." The que6tion of eorvivorahip 
on one occaaion ai-ose in the niatter of a father and aou who were baiiged 
together,*the plaintifE in the action being the 8on'8 wife, {Ca^e SS.) 
Similarly, it may octur in the čase of jja/iimer-a, where the interesi of 
the deceased lapses to the survivor. Similarlj, again, in the čase of a 
teatator and a legatee, for if the legatee dies first, the legacy lapses, 
but if the teatator, tho execntors of the legatee can claim. Again, a 
man who marriee a voman poaaeseed of f reehold property (not speciallj 
eettled by marriage articles) liaa no claim on the eetate if alie dies. 
imleas he lias a child by her eapable of inheriting, and actnallj boru 
dming the hfe of the mother. (Tenancy by courteBy.) 

This snbject divides itaelf nnder two lieada — 

(A.) OuestioTis of sim^ioorahip lohere two or more persnns have 
met thm- death hj a common acddeni. 

(B.) OuetAions of aurvi/Borskip wher6 the precisc titne and dote 
<f d^aih ofone of ths jpa/rdes is hnovsfi, lohUst tkat ofths 
other ig ofdy presun^tvoe. ^^ 



(A.^ Qites6iona of eurvittorship tohere two or nwre jferaons ha/ue met 
their deaih bi/ a tiofiimofi aoaidettt. 

T7te old Roman Lato on this subject is important ae more or leas 
goveming ali the Coiu-ts (Eugliah and Foreign) even to the present 
day.— (X*OT«(rf, C. L., pp. 652-653; Hmtter, Ji. L., p. 745.)— The 
mle, subject to the exceptions to be presently atated, was that irhen 
there was no evidence to bIiow whic]i of two or more peraona died firat, 
the lawwould not presumethat one died before the other. (/>., 34, 5. 
18.) This nile operated therefore in favor of the person in jioeaession 
— in other words, in favor of the pereon that did not re^uiie to iuvoka 
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the aid of the ]aw. For exanvpley a gift (wliich wa8 valid nnless 
voked in liis lifetime) was made bj a husband to his wif e. Both h 
band and wife perished together. It wa8 held that the gift wa8 vs 
because the donor did not survive to reelaim the gift.^/>., 34, 5, i 
But to this rule there were certain exceptions that seem to hi 
been dictated by a desire for the most part to prefer certain claima 
to others : — 

(1.) When a child above the age of pnbertjr perished along witl 
parent, and there wa8 no evidence to 8how which survived, it wa8 p 
sumed that the child survived the parent. — (2>., 34, 5, 22.) 

(2.) When a child under the age of pnbertjr perished along witl 
parent, the child wa8 presumed to die first. — (Ž>., 34, 5, 23.) • 

(3.) A person is burdened with a tmst if he dies leaving no ch 
surviving him. Both he and his only son perished together. It "^ 
presumed that the son died first, and therebj the tmst took effe 
This is a presnmption in favor of a tmst. 

In the čase of husband and wif e, the husband wa8 presumed t 
survivor. Beck quote8 the following from the " Digest," lib. xxx] 
tit. 5, de rebus duhiis: — "Cnm pubere filio mater naufragii peri 
cum explorari non posset, uter prior extinctus sit, humanus est credei 
filium diutius vixisse. Si mulier cum filio impubere naufragio peri 
priorem filium necatum esse intelligitur," etc. The decisions giv< 
by Zacchias and the older writer8 were essentially founded on ti 
same principles. 

The Fremk law, as contained in the Gode Napol^n, is as fc 

lows : — 

I. If several persons, naturallj heirs of each other, perish by th 
same event, withont the po8sibLlity of knowing which died first, th 
presumption as to survivorship shall be determined by the circun 
stances of the čase ; and in default thereof , by strength of age an 
sex. 

II. If those who perished together were under fif teen years, th 
oldest shall be presumed the survivor. 

III. If tliey were aH above sixty years of age, then the youngefi 
shall be presumed the survivor. 

IV. If some were under fif teen, and others above sixty, the forme; 
shall be presumed the survivors. 

V. If those wlio perished together were over the age of fifteen 
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I.mt iiiider fiisty, tlie males ahall be presumed the eurvivors where the 
ages are eipal, or the difEerenoe does not esceed one jear. 

VI. -l£ they Mere of the same Bex, that presumption shall be ad- 
niitted wliiclt opens the succession in the order of nature, Of eoiirse 
the youDger ehall fie considered to have eurvived the eldor. 

By Sectioii I. of the Freiieh code, if defimte evidenc«; can be pi-o- 
(Uiced ae to who was the eiirvivor, the čase is then decided on its 
iiierits, but failing this, Sections 11, to VI. laj down the precise con- 
ditions of age and eex on which snrvivorship ia to be deeided. Set-- 
tions 11. to IV. relate specia]ly to <uje. Sections 11. and III. are (re- 
garded raedieo-legallj) tmdonbtedlj soiind, bnt Section IV. appears to 
be Bcarcclj bo satiafaetoiy, bceanse it draws no distinctioii between an 
infant of one year old, and a man of eistj-one year8 of age. The ];it- 
ter may fairly be euppoaed to Iiave a better ehance of life than the 
fonner, -»rhilet Section IV, actnally gives the advantage to the infant. 
Sections V. and VI. have special reference to Brtr. 

The Prussian Coinmon Law (Part I., tit. 1, § 39) and Oivil Code 
(Arta. 720, 721, 722), qnoted by Caaper (Dr. Balfonr'B Trans., voL^M 
p, 14), are identical m špirit with tbe Code Napoleon, ^^| 

By the Maliomelem law of India, wheu relatives periah together 
" it ia to be presumed that they aU died at the same moment, and the 
property of each ahall pass to his li\'ing heirs witlioHt any portion of 
it vesting in hia companions in miefortune." 

The EiujUsk iaw in these cases {which always leans to\vard tlie 
Tiew that mattera of tliis kind are guestions of faet, to be decided ae- 
cording to the halance of evidence in each partioular caae, and not by 
auy artificial or Kti'ictly formulated presumptiori ), ia iiow definitely 
aettled by the deeisiou of the Iloiise of Lorde, in "Wing v. Angrave (8 
II. L. C, 1S3). In this čase hualtand, wife, and ehildren were swept 
off the deck of a vessel by one wave, there being no evidence to aho« 
that onewasaeenalive after the other. It wasproved thatthehuaband 
was a Btrong man and a good avrinimer, aud that the wife wa8 a VFeak 
and delicate woman and eould not 8wim at ali. In spite of tliie, how- 
ever,the Honaeof Lorda wonld notaaeume that one anrvived theother, 
bnt decided — 

(i.) That there is no preEumption of Iaw as to aurvivorsbip 
ariaing from age and Bex. aa to peraona who&e death ia 
occaeioned by one and the aanie c^use. 
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(ii.) Nor is there any presumption of law that ali died at 1 

same tirne, 
(iii.) That the question is one of fact depending wIiolly 

evidence. If the evidence does not establish the s 

vivorship of anj one, the law treats it as a matter in 

pable of being determined. 
(iv.) That the onus probandi rests with the person asserting 1 

affirmative. 

On the other hand, although there maj be no presumption of h 
as to the survivorship of persons killed by a common accident, bas 
on age, sex, or health, jet these are matters of importance to be co 
sidered by those who have to discharge the fonction of a jury. A] 
in thus deciding que8tions of survivorship the chief matters that oug 
to influence their decision are as f ollows : — 

(1.) First in importance is the Degree of Dcmger to which t! 
several persons were exposed. 

(2.) Next to degree of danger, the Ageofthe seoeral persons MUt 
must be considered. {Čase 85.) Thus — in the čase of a parent and < 
a child under puberty dying by the same accident, the latter in civ 
law is supposed to die first. Two cases are recorded, the one (1) of 
mother and inf ant being shipwrecked, and the other (2) of a moth( 
and inf ant being killed by lightning, where the parents, in both ii 
stances, were deemed the survivors (Zacckios, Vol. I., pp. 440, 441). 

In a čase that occurred in France a woman and her two childre 
(set. eight and two years respectively) were murdered. The husban 
claimed the property, arguing that the children were the survivon 
The Court agreed to this view of the čase on the ground that th 
murderers would naturally first destroy the person who resisted th 
most, and that that person was probably the parent (Foderi Ccmse 
CSlehres, II., p. 218). 

A remarkable čase is recorded before a French Court in 1658. A 
father and his son (who had arrived at maturity) were killed in battli 
(Dunes). On the same day and at the same hour that the battle com 
menced, the daughter took the veil, by whicli act she became " deac 
in law." The question before the Court was — Did the father, the son 
or the daughter survive ? The Court decided in f avor of the son, or 
the ground that the daughter died instantly — her vow being voluntarj 
— whilst of the father and son, both of whoTn probably struggled foi 
life for a time from the wounds they had received, the presumptioTi 
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of Biii-vh'or8liip M-as in favor of the son, consideriiig liis joutli atid 
streiigth. 

Admitting that, given an equal degree of dauger oeuiirriug to an 
adiilt betvveen 35 (wheii adult vigor m reached) and 55 (when adiilt 
vigor comiiiencea to decline), and to one either above the age of 55 or 
luider 25, tlie probabilitj of Burvivorahip will be in favor of the adidt 
between 25 and 55, nevertheless we fai] entirelv to see any reason to 
preetune survivorship on the ground of age alone (i-e., strength and 
power) in the caBe of adiilts between 25 and 55. 

{3.) Again, the question of iSex miist be eoneidered. The nialoj as 
the atronger, is ahvajs snpposed to have a better chance of life than 
the female, "the weaker vessel." Thiis iu Selwyn'B čase (Cnsc T5) 
vhere hnaband and wife died by drowning, the resnlt of the same ac- 
cident, it was decided tliat t!ie Imsband, being the eti-onger of the tw(i. 
Biirvived, {Čase 73.) 

In Čase 74 the decision \vas Buiiilar, iiotwith8tandiiig that tlie wife 
■waa proved to be a robnst woraan and the huBband weaklj. Sir John 
NicolI reraarked that inaBuiiic}] aa the presiunption of Iaw wa8 alwava 
in favor of the lieir-at-law with regai-d to freehold, and of next of kin 
with regard to personal prapertj-, it was incumbeut upon the repj-e- 
aentativefl of tlie wife to prove her enrvivorahip, antl repel the pif- 
flninption of the hiiBband being the Burvivor. Tiiis thev Imd not doTie 
— hence the verdict. 

Health, however, niay not he an altogether unimportant mattor to 
be eonsidered in suirli cases. Tlnis a cnriona čase is recoi-ded hy Eeck, 
^phei^e both husband and wife \vere foiind dead (it wa8 believed) fi-i>m 
eating poisouoiie mushrooms, Zacchias (Concilinra, No. 85) decided 
that tbe wife died first on the following grounds; T7ie /nesitn"/, 
ibough shif}/ f/ea/s fif ifrjt, was robnst and h<?althy, and from tbe de- 
positions of the servants appears to liavo eaten bnt few of the mnsh- 
roomB. T/ie loife, on the (.-ontrarj, althongh o-nlt/forti/, wa8 asthraatic> 
and Bnbject to affections nf tlie Btoinach, and moreover had enten 
largel; of tlie mushrooms und of other indigestihle food. ZaeuhiaB 
contended that a poison wliich aets violentlj on the organs of respini- 
tion wouid soonest destrov one ali-eadv diaeased in these parts. PI<'n<-e 
he decided in favor of tbe hnuband being the survivor, notwithBtanding 
hiB age. 

In Caae 76 tlie evidenco was of snch a nature that the wife wa8 
declared to be the sui-vivor. llere the evidence clearlj indicated that 
the hnaband died ih-et. (See also Giiac S'i.) 

Ilealth, Hex, and age, however, are so closelj related that in (»Q- 
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bidering a čase of survivorsliip it is difiieult, if not inipoesible to sep 
ate them. A curious illuBtration of this is presented to ob in Čase ' 
A gentleman witli his wife and daughter were wrecked. Tf the h 
band survived, his nephew would be entitled to the propertj. If t 
daughter sui^vived, the matemal uncle became the rightful heir. 
this form the čase cauie before the Court, a repi*e8entative of the w! 
also puttiiig in a claim. The matemal uncle argued tliat the husba 
was old and ill-prepared to battle with the storm, whilst the daughl 
wa8 young and would probablj fight for life. Hence the presumpti 
of survivorship was, it was contended, in favor of the daughter. ( 
the other hand, the nephew argued that the husband was a man 
courage (a General in the anny) and accustomed to danger, and in i 
probability outlived both wif e and daughter. It was further suggest« 
that the chances were that with manlj courage he would have con 
on deck tlie instant danger was suspected, whilst the wife and daughte 
witli female timidity, would probably have remained in the cabi 
their liability to perish being thereby increaeed. So close was ti 
balance of dissimilar probabilities that Lord Manefield advised a con 
promise, to wliich ali parties agreed. 

(4.) The Cause of Death. — This manif estly requires attention. W 
shall consider a few of these causes seriatim : — 

(a.) — Drovming^ Shipwreohj ete. {Cases 71 to 75.) — ^Here sex, ag( 
strength, and position must be considered. As regards sex a man i 
more likely to be able to swim than a womaD, whilst his clothes woul< 
be less embarrassing. At the same time a woman's breasts and par 
ticularly her clothes might buoy her up automatically when her strengtl 
was becoming exhau8ted. Of course, in the čase of shipwreck, mei 
are far more likely to be on deck than women, and therefore in a saf ei 
position in čase of accident. 

Tf the question of survivorship occurs in the čase of two men sim- 
ilarly exposed and of similar strength, the presence of injuries must 
be carefully noted. Thus if wounds be f ound on the body of one, of 
such a nature as would interfere with his making efficient eflForts to 
save himself from drowning5 whilst there is aii absence of wounds on 
the other, two questions will arise for consideration : — (1) Were the 
wounds received when the man first fell into the water ? for if so, the 
presumption would be that he died first, the wounds adding to the 
chance of his dying rapidly, and preventing struggles for life ; or (2) 
were the wounds the result of vehement and long-continued efPorts to 
save his life ? for if so, the probability then would be in his favor as 
survivor. Hence if wounds be f pund, it will be for the medical jurist 
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to coneiiler the nature aiid precise cauee o£ the woiind8, in otlier worilri 
how far tliey were caiiBed hj, or interfered witli, the efforts tif tlie 
maa to save JiiiuBelf. 

In ordmaiy cases of death by drowning, eeveral lives are fi'equently 
lost, from one after auotlier jumpiiig iiito tlie water to save tliose 
alreadj aubinerged. Tlie qHe8tioii in sucL čase niay arise as to tlic 
order in \rhicli the lives were saciiticed. If uiie o£ those drti\vued be 
kiiowii to be an espert tfwimraer, and there be foimd upon tlie bodj- 
lacerationa capable of e.Nplanation as resnltiug from vioient attempts to 
life, whilst a seuoiid is known to bo ujiablu to Bwini, tlie chances 
of Burvivorship are greatly in favoc of tlie foniiei'. Positton, again, 
may help our deciaion in such a čase, more enpeciall^ when the swim- 
ming eapaliilities of the persons j-eapectivelj are known. Fur example, 
if two bodies are j^ecovered, the one beiug that of a gcotl Bwiiiimer, 
and the other not a Bwimnier, and if in tlie hands of tlie ewiuimer, 
portioua of tbo bairor elothes of tlie jion-swimmer are fonud, or if tbe 
arm of the swiinnier is found tigbf,ly grasping tbe uou-Bwiminer, tlio 
presnmptioti of Burvivoraliip is again gi-eatlj in favor of tbe swininier, 
and of liis death having been caused in bi^^ efforts to save tbe life 
of the other. 

(y3.) Smotherinij. — In cases where eeveral deaths occ.nr fioni smotb- 
ering {e.g., siich au accident as tbe falling in of a hoiise, embankment, 
etc.) age, sex, mode of life, the relative ati-ength of tbe partiee, but 
above ali tbe position of tiie bodies and tbe inarks of violence npon 
tbem, iniiet be carefitllj eonsidered. Aa i-egards^iosiiiVu, those nearest 
the aarface probabIy lived tbe longest (^Ca«e 8i) ; whilt!t witb reapect to 
vsoun^e, if a body ia fonnd having a eevei^e wound upon it, itself suf- 
ficient to deetroy life almoat inetantaneouBly, tlie presnmptioii of snr- 
vivorahip is rendered less diificult. {Casea 84 and %'i.) 

It may here be added tbat in ali disputed cases of survivontliip, tbe 
preaence or absenco of w<"iunds inust be carefully determiued, and 
their preciae importan<fe in tlie epeciial čase carefally conaidered. 
{Cone 82.) 

{f.) A wani of oxyge}i, and en^pmuir to no.nowi GfJitAaUon^. — If 
tlie gueetion of survivorsbip oceurs in tbe caae of a niuuber of pereoim 
who bave met their death from being packed in an imperfectlj ven- 
tilated room (auch as the Black Hole of flalcutta), or in a i-oom ■where 
poieonous gaaea have found entrance, the miisoular devehpment and 
'jjiJi. of tbe aeveral parties must be first of ali considered. Bnt 
bere some cai'e is needed in drawing concluaiouE. Altbough musunlar 
power and strengtb jnay on the one liand enable a peraon to get the 
best plače (i.e., wbero tbere is tbe moat oxygen), etill we must remem- 
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ber tliat on the other hand the demand for, and e£Port to obtain aii 
probablj in proportion to its want, whil8t the want is rendered grea 
by the intensitj of the efifort. Thus the loss bj quiet and inactivi 
maj far more than counterbalance the gain bj unrest and aetivi 
Again, the j}08ition of the bodies when diseovered is impoii;ant. I 
example, one person may be f ound lying on the floor, and another 
the floor, e.ff.j on a bed, or one person may have occupied a plače m 
a window or door, and another some distance off. The advantages 
position will in such cases require consideration. Again, the sex of t 
several parties will be of importance. For, as a rule, women consni 
less oxygen than men, and theref ore not onlj will the same qnantity 
air last them a longer time, bnt they will be able to breathe an atm< 
phere containing a less pereentage of oxygen. Grey states that t 
proportion of f emales to males that are reeovered af ter poisoning 1 
carbonic acid is as 15 to 14 ; whilst Devergie places it as high as 
to 4. 

Thus in any given ease, speaking generallv, those who reqmre lea 
air will live the longest. Women theref ore have the advantage ov 
men, and some 6ay (although I doubt its truth) children over adnll 
But those (whether male or female) nearest a plače where fresh a 
finds entrance, are almost certain to survive the longest. {Cases I 
and 85.) 

(S.) Gold, — In cases where the qnestion of survivorship occnrs af t< 
the death of two or more persons from cold, the amount of clothhc 
wom by each person and their physical conditions — i.e.j wheth< 
stout or lean — must be noted. Further, evidence must be songht as 1 
the regularity of their lives, more e8pecially with respect to the takin 
of alcohol. Ali these points being equal (viz., clothing, nutrition, an 
regularity of lif e), the presumption of survivorship will most certainl 
be in favor of adiilts over the extremes of age, and of males ove 
f emales. Of the extremes of age, the very young suffer most fror 
cold, and the very old from heat. 

But in such cases there are two modifying conditions that deserv 
particular attention, viz., poverty and intoxication. The injuriou 
eflFects of cold on the badly fed is usually verv marked, but its actioi 
is specially severe on those addicted to alcohol, on wliom nervous en 
ergy has been diminished by a previous state of morbid excitement 
Again, those who have taken narcotic poisons as a rule sufFer intenselj 
from severe cold. This circumstance is of importance, seeing that i 
person who has gone out on a cold night after having taken a dose oi 
opinm, which under ordinary conditions would produce little or ne 
effect, might f aH down comatose and die from the combined action oi 
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e^posiire to severe cold and the effecta of tlie opiiam. In otlier words, 
the narcotie aetion of the opium would be intensified by tlie action o£ 
the cold, which itself acta as a powerf nI agent in indnciiig languor, lose 
of aensibilitj, and fileep. 

(e.) Hetii. — Ko rules can weU be laid down respectujg snrvivorsliip 
in casea of death by heat, but it is just possible tliat as tiie joung and 
the old aiiffer more froin cold than adnlts, so they may be able to 
■withstand a greater amonnt of heat than adidts. General experienee 
eeems to prove tliis to be the čase. (See Index.) 

(f.) Ltghtniiig. — Possiblj" tlie pr(i\imity of certain bodiea to dan- 
gerous places, and to siibstancea that are eondnctora of electrieitj, inav 
118 in forming some idea as to the oi-der of death. Collateral 
cireumatances may alao be worthy of consideration, euch as the esist- 
ence of metallic and other conductors abont the body. If the clotliea 
of a peraon be foirnd tom to shreds, the body coutnsed or lacerated, 
and metallit! subatancea ou tlie person fused and higlily magnetic, in- 
Btantaneons death ia probable ; whilat, ou the other hand, if there is 
of siich conditions, a lesa rapid termination ie indicated, 
But exception8 to this rule are, it inust be adniitted, numerons, and tlie 
queBtion of snrvivorahip in auch cases is extremely difficult to deter- 
mine, 

()j.) Poisoning. — In these casea tlie general historj, tlie khid of 
poiaOD eniploj-ed, the quantity taken, and the atrength of the severa! 
persons poiaoned, will be the chief points to be conaidered, bnt it is 
hera more particularly (it bas always appeared to me) tliat some deti- 
nite law determining aurvivorahip is required. 

.) Starvatinii. — In cases of etarvation the presiimption of sur- 
Tivorship would certainly be in f avor of the aged, — who need lesa food 
and need it lesa freqnently, — over adnlts, and of adidta over children, 
■who need most food and need it most freqnent]j. In other words, 
death fi-om atarvation vili auperveno inverBely to the urgencv witli 
which food is rerpiired — the chikl perishing befoi-e the yoiith, the 
yoiith before the adult, and the adnlt before tlie aged, For the aame 
reason the female -mil probably ontlipe the male, seeing that -n-omen 
ss a rule reqiure less food than men. 

Again, the proximity to, or the poaaibility of obtaining water must 
in these cases be eonsidered. The presuraption of survivorship ia 
always immenae]y in favor of a person who, although he can get nothing 
to eat, can get water, over one who can get neither food nor water, At 
the same tirne it must be remembered that too much water htirries on 
histogenetic changea. (See Stoi-raHon.) 

Furthei-, in starvation stout people have a manifest adrautage 
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lean. The influence in such cases of certain diseased conditions m 
also be a inatter for epecial consideration. 

(a.) Deaih ly PcMrt/u/rUion. — If motber and cliild both die in di 
bed without witne88es, the presnmption is that the motber snrvi' 
tbe cbild. For, First, tbere is a prima-facie probabilitj of tbe d 
being still-bom, and tbat a women in cbildbed witbout attention 
attendance will be nnable to render ber cbild tbe assistance necessi 
for its preservation. Secondh/j a large cbild, or extemal marks o: 
difBciilt labor, or tbe absence of tbe signs of respiration, wonld ši 
gest tbe deatb of tbe cbild as occurring before tbat of tbe moth 
Tbus from botb points of view, tbe presnmption of snrvivorsbip 
tliose rare cases wbere motber and cbild botb die, is in favor of 1 
motber. 

We agree witb most medical jurists, tbat tbose wbo assert tbat 1 
cliild survived tbe motber sbould be reqmred to adduce definite e 
dence of tbeir contention. At tbe same time, it mnst be remembei 
tbat altbougb tbe cbild may die from cold, or from suffocation, 
from its being of imusual size, or from protracted labor, or from lal 
complicated witb convulsions, or from pressure on tbe nmbilical coi 
or from partial detacbment of tbe placenta, and otber causes, neverth 
less tbat tbe motber runs tbe risk (and tbat risk a very dangero 
risk) of bemorrbage. Again, it is quite conceivable tbat a motb 
migbt give birtb to a cbild and berself tie tbe cord, and tben die 
sjncope from tbe exbau8tion consequent on tbe efifort, wbereas ti 
čliild would be temporarily safe. In a čase decided by tbe Lnperi 
Cbamber at Wetzlar, in favor of tbe cbild being tbe snrvivor, it w 
urged tbat tbe motber sank exban8ted by tbe pains of labor, and 
a result tbat tbe cbild died for lack of nourisbment. 

(B.) Q%Le8tion8 of sur^vvoorshvp wliere thejpreGiBe dote amd ti/me < 
death of one of the jpartiea is hnown, wMlst that of tlie other is om 
jpresuTn/ptme. 

Of tbis nature Cdses 77 to 80 are illustrations. We bave oni 
to remark tbat, in ali sucb cases tbe decision must rest entirely o 
evidence. {JJase 86.) 

Čase 76 is remarkable. An explo8ion occurred on a steamboa 
Tbe wife was seen alive, and wa8 beard calling for ber busband afte 
tbe explosion, but the busband, on the contrary, was neither seen no 
beard after the explosion. Tbus, at least, the earliest time of tb 
wife'8 deatb was known. Tbe judge decided that from tbe evidenc 
tlie presimiption wa8 that she survived ber busband. 




Hiorns and Drewr v. Railvra/ Pas3engers' Insurance Com- 
san/. — {Exeh&juer: OmldhoM, Feb., 1862.) — Hioma, eingle, ;i;t. 26, iii- 
Bured liie life agaiost accideat ou Sept. 6, 185C. On Sept 13th be went 
to Brighton, taking a return ticket. He had abatli on tbe momiug of the 
15th. In the eveuiitg of tlie 16th he pai-ted froni hia friends, espreasing 
his intention to go to liia lodginga and to bave a secoud batb before re- 
tui-ning to Loudon. He was seeu to go towai'd tbe sea, but iii spite of 
bU endeavors mas never heard of afterward. A bundle of olothes wa8 
fomid on the ateps of a batbing machine tlie Jay he ^aa miased, vbicli 
were identified as belonging to him. On October 30th (45 daja after bia 
diaappearance) a naked body wns wa8hed asLore at ■Waltou-on-Naze, 150 
miles from Brighton. Hia brotber (the plaintiff in the aption) stated at 
the inquest that to the best of hia behef it iraa the body of Hioroa, but 
that poaitive identitj vissi ditficult, oiving to the complete destructioc of 
the feat.ureB. The Coroner'e juijfoimd that the boc.Iywa8 that of a peraou 

The Company urged in defence at the trial that the whole thiiig wa6 a 
fraud, and that Hioma waa alive. It waa proved he was a bankrupt in 
1855 ; alao that he had effected severa! inaurauce poUciea in September, 
1866, and made a will directing tiiat the policies should after hia death be 
realized to pay hia debta. The iury were unable to agree. (Page 13.) 

Hebdon v. VVeat.— (3 B. and S., 579.)— An in9urancewas effected 
for £2,500 on the life of a Mr. Pedder. The defendant (the ineurance 
eompany) contended that the plaintiff, who wa9 a derk in a firm to whicb 
he owed £5,000, had no inaurable intereat in tbe Ufe of Pedder. Peddei- 
(being a member of the firm) had promiaed tbe plaintiff that be should 
not be aaked for the monej owing ao long as be fPedder) lived. Hebdon 
on thia promiae inaured Pedder'e life. It waa beld that the plaintiff had 
in insurable intereat in the life of Pedder within 14 George IH. 48. arising 
fcma the engagement by Pedder to emp1oy bi m as clerk at a Balary. 
PlgelS.) 
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3. Von Lindenau v. Desborough. — {Atlas Office, Insurance 
the life of the Duke o/ 8axe-Gotha, OcL, 1828. 8 B, and (7., 686. I 
also ''Med, Ghir. Rev," Vol. XIV., p. 213 ; " Lcmd. Med. Oaz," VoL IL, 
669.) — The office (defendant) contested pajment of insurance, on 1 
ground tbat certain cerebral sjmptoms from which the Duke suffered I 
been concealed. Double the usiial premiums had been charged becai 
the Duke was speechless, but he had previouslj had cerebral sjmptoi 
which had not been stated. The insured ultimatelj died of tumor of 1 
brain, etc. The plaintiff elected to be nonsuited. (Pages 14, 15.) 

4. Walters v. Barker. — {Monmouth Assizes, 1844.) — ^Pajment of : 
Burance contested on the ground that certain paralytic attacks, that h 
ezisted from an earlj age, had been concealed. No medical evidence ^ 
offered. Verdict for plaintifBa (executors of insured). (Pages 14, 15,) 

5. Čase of the Sceur Fried. — (See Beck*s Med. Juris., also Tardi 
and Bistelhueher's '' Rapports et Consultations de Medicine Legale.") — 
this čase the insured had suffered from hemiplegia and apoplexy i 
years before insuring. This fact had been concealed from the officer. TI 
insured died from apoplexy two days af ter the insurance had been effecte 
The medical evidence was conflicting. (Page 14) 

6. Insurance Office v. £xecutors of Mrs. Ralston. — {Olasgm 
1837.) — (See Taylor^ Vol. n., p. 618.) — Pajment contested on the groui 
of the concealment of epileptic fits, etc. The insured died from apopler 
Reference was given to a medical m£in who had attended her for ten yea 
during which period her health had been good, but not to the physicia 
in attendance for epileptic fits from which she was suffering at the tin 
the insurance was effected. Verdict for the Company, on the ground < 
want of candor. (Pages 14, 15, 16.) 

7. Ross v. Bradshav^. — {Čase of Insurance on the Life of Sir Jarm 
Boss.) — (1 Black. Bep., 312.) — In this čase an insurance was effected for on 
year, a warranty being given of good health. The insured died withi 
the year, of malignant f ever. The office contested payment on the groun< 
that the fact of partial paralysis, with incontinence of urine and fseceč 
arising from a wound in the loins received in battle, had not been men 
tioned. It wa8 proved, however, that his last illness had no connectioi 
with this incontinence, and that it in no way affected the life. Verdict fo; 
the executors of the insured. (Pages 14, 15.) 

8. Maynard v. Rhode and Others (Pelican Life Office.)— Col 
onel Lyon's Čase. (Dr. Taijlor, Vol. H., p. 617. 5 Doiol. and By,, 266. 
— Concealment of an illness and of the name of previous medical attend- 
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ants who had treated the insured for certain acfcive diseasee, sucli ae in- 
iimumation of the liver, fever, aiid detei^muiution of blood to the head. A 
■diet was giveu for the defendants on the ground of concealment, al- 
though the iiiaured did not die of the disetise conceaJed. {Pagea 14, 16.) 

g. Wilshere v. BTOVfTi.^(Excheguer, Dea., 1842, bifore Lord Al^ 
inger.) — Coucealment of previous illneBa, and denial by the insured that 
he had coDSulted any medical attendant Verdict for defendants (the 
offlce) on the ground of fraud. (Pagea 14, IG.) 

10. Palmer and Fish v. Irving. — Insui-ance on the life of one 
Howes. — (Nortoich S,um,mer Assizes, 1842 (?).) — Conceahnent of previoun 
illnesB. The inaured denied having ever had a tloctor, vhilst in faefc three 
had attended him. Verdict for defendant (tho oflice) on the ground of 
fraud. (Pagea 14, 16.) 

11. Geach v. Inga\l.~{Warii>ick Summer Asmtes, 1844.) — Alleged 
concealment of phthialB. Death foiir jears after iusurauce. Verdict for 
plamtiff (the esecutor of the insured), chiefly on the ground that the Com- 
pany'B medical officer had esamined him, ajid that the evidence of previoua 
diaease waa at most prDBumptive. (Pagoa 14, 15.) 

12. Čase of Mrs. Elgie (April, 1824.) — Allegetl concealment of 
pbthiaia. Verdict for plaintifls (executoi-a of the inaured), the jury be- 
iug of opinion that the conceahnent waa not materiaL The medical evi- 
dence wa8 conflicting. (Page 14.) 

13. Bailey v. Imperial Assurance Company. — Oxford Assizes, 
9.) — Alleged conceahnent of phthisiciil sjmptoms, of which the appli- 
t wa8 Baid to have been informed one year previous to iosuring. 

Verdict for plaintiff, chieflj on the ground that the medical man of the 
Compauj had failed to recognize ajmptonia oE phtliisie, and that the ouus 
o£ proof that the insui-ed linew of the phthisis when he applied rested 
^th the Company. (Pages 14, 15.) 

14. Willis v. Poole. — Life of Sir Simeon Stm-t. — {Farl; 935.) — 
Payment of policy contested bv the office on the ground of , concealment 
of gout The inaured died within one year of the poHcj being efiected. 
Verdict for plaintiff (executor of insured). Lord Mansfietd in thia caae 
said : " Such a ■warranty can tiever mean that a man liaa not in lum tlie 
Beeds of some disorder. We are ali bom mth tlie aeeds of morta]ity in 

A man eubject to the gout is a life capable of boing insured if he 
no sickneSB at the tirne to make it an miequal contract." (Pages 14, 
16.) 
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15. £xecutors of Fowkes v. the Manchester and London 
Assurance Company. — (32 L. J., Q, J9., 153.) — Alleged concealment of 
gout. Verdict for plaintiffs, with point reserved. The life had been ap- 
proved by the medical referee of another office, but was not acc^ted by 
that office as the insured declared. (Pages 14, 15, 16.) 

16. Sweet v. Fairlie (Globe Office.) — (6 Garr. and P., 1) — Life of 
one Abraham. — Conceahnent of previous determination of blood to the 
head, the person eventuallj dying of apoplexy. Verdict for plaintiffs 
(executors of insured). It was held that a policj is not vitiated by the 
insured failing to eommunicate his ha^ing been afflicted with a disorder 
tending to shorten human life, which was of such a character as to prevent 
the partj from being consdous of what had happened to him while suf- 
fering under it. (Page 14.) 

17. Huntley v. the St. George Insurance Conipany. — {Netvcastle 
Assizes, 1858.) — Insured was a medical man, and died three months after 
the insurance had been effected. Pajment contested, because of the con- 
cealment of Brighfs disease and of diseased heart. Vegetarianism was 
supposed to have caused his ill-healtL Verdict for plaintiff. [The Lord 
Chief Baron suggested that in future insurance companies should ask in- 
tending assurers, " Are you a vegetarian ? " ! !] (Pages 14, 18.) 

18. Watson v. Mainwaring. — (Equitable Insurance Company.) — 
(4 TaunL, 763.) — Pajment contested on the ground of the concealment 
of organic djspepsia. Verdict for plaintiff. The jury decided it was not 
organic djspepsia, nor was it excessive djspepsia from which the insured 
suffered. Application for a new trial refused. (Page 14.) 

19. Sinicox v. Bignold. — (Ghitty'8 Med, Juris., L, p. 235.) — Death 
of the insuried resulted four years after insurance, from a fungoid tumor in 
the lef t kidnej. It was argued that the tumor was of five or six years* 
growth, and was an incurable organic disease, and that the insured had 
been treated for it two or three years before taking out the policy. The 
čase was compromised by the def endants refunding the premiums received. 
(Page 14.) 

20. Lefevre v. Boyd. — ^Two brothers, named Edwards, induced Jane 
Lydia Simpson, their half-sister, to insure her life. A previous pregnancy 
and birth of a child, who died with symptoms of syphilis, not declared. 
Verdict for plaintiff (the office). The insured was pregnant by W. Reid 
Edwards, her half-brother ! Medical evidence was given that the preg- 
nancy was material under the circumstances. (Pages 14, 16.) 
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ai. Brembridgev. Hoare. — (Sun Life Insurance Companj-.)— (Coici 

'ExchequeT, Feb., 1873.)— £5,000 on the life of a Mtb. Formby.— Con- 

cealment of laceration of perineeum, and of uterine disesee and displace- 

ment. Verdict for office. The medical evidence in thia čase is volumin- 

oua. (See Tanlor, Vol. H, pp. 019-0^1.) (Pagea U, 16.) 

22. Čase mentioned by Dr. Taylor (Vol. IL, p. 617).^AIleged con- 
cealment of a scrotal tumor (? hemia). Tlie inaured died of atrangulated 
liernia thiiteen montha after inaurance. Verdict for plaintifb (esecutora 
of inaured) on second trial. Medical evidence conflicting aa to^hether at 
tlie tirne he inaui-ed the man aaffered from a hemia, or from varicocele, 
and his knowledg6 reapecting it. (Pngo 14.) 



23, Leete v. The Grcsham Life Office.^Court of Eschequer, 
July, 1851.— (15 ,/um(, 1161.)— £350 on the life of Gilea Clement.— Cou- 
ceaiment of iirinaij and prostatio disease esisting from bojhood. Verdict 
for defendanta. No medical evidence waa offered on the pai't of tbe 
plaintifE but eounsel ai^ued that prostatio diaeaae did not shorten life, 
seeing that old men often auffered from it and yet lived on. (Pages 14, 
16.) 

24. Executors of a Clergyman v. Providence Insurance Com- 
pany. — {York Assizes, 1835.) — -Concealment of inaanitj. Verdict for 
plaintifb. The jury found that insanitj had no tendencj to ahorten life, 
a verdict entirelj opposed to medical esperience and knovm facts. (Page 
14.) 



25. Huguenin v. Raylej'. — (G " Taurtt(m's S^^trls," ■p. 185.) — (Sariim 
Assizes, 1815.) — Concealment of the fact that at the time of inaurance the 
applicant wa8 a prisoner for debt. Nonsuit on the gromid that the oinis- 
Bion bj the medical men to atate this vas not by connivance. A new trial 
ftIlowed on the groujid that it ought to have been aubmitted to the jury 
vhether sucb conceabnent was a material omission. (Foge 14.) 



26. Evans v. Cox. — (British Commercial Life Office.) — {King's 
Bench, Feb., 1831.) — Inaurance on the life of Ann Elsworthj'. — Conceal- 
ment of intemperate habits and of a previoua attock of cholera. Verdict 
for plaintiff (esecutora of inaured), but a freab trial granted. (Pagea 14, 
17.) 



27. Wiggins v. Gresham Life Office. — {Bristol Summer Aitsizes, 
h 1872.) — Concealment of intemperance and of disease of lungs. Verdict 
r for the olfioe on tlie ground of the Boppression of material facts. (Pagea 

r«, 17.) 
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28. Pole V. RogeTS.—{Befare Tmdal, C. J^ Pd>., 1840.)— On the 1 
i)t Peter Ck)chrane. — Concealment of intemperance, all^ed to be the cao 
of hydrothorax, of which the insured died. Verdict for plaintiff (execai 
of inmired). [See remaiiLS of Solidtor-GeneraL Tajlor, VoL IL, p. 621 
(Page 28.) 

29. Jay v. Gresham Life Insurance Coxnpany. — (Before Bar 
Amphletl, Leeds Assizes, 1874.) — Conceahnent of intemperance. Verdi 
for plaintiflGa. (Page 17.) 

30. Rawlings v. Desborough. — (3 My. and C, 616.) — ^Life of Jol 

Cochrane. — Conceahnent of habits of intemperance. Verdict for phdni 
(executor of insured). Motion for new tnaL The Hfe had been dedin< 
b J Mr. Travers for one office on the ground of previous deUrium tremei 
Lord Denman said a proposed insiurer was not bound to volunteer stai 
ments of ali sorta of things ; but he was bound to conceal nothing wh< 
asked and to aiiswer aH guestions truly. (Pages 17, 18.) 

31. Southcomb v. Merriman. — {Garr. and Mar., 286.) — ^The med 
cal man admitted that the insured had had several outbreaks of intempe 
ance, which he did not state because he thought they had no influence c 
the health of the applicani Verdict for plaintiffs (executors of insured 
but a rule for a new trial obtained. Twelve mtnesses proved the app] 
cant to have been very temperate, and twenty-one that he was the n 
versel (Page 17.) 

32. Craig v. Fenn.— (Dec, 1841.)— Čase of Hon. H. G. Talbot- 
Payment disputed on the ground of intemperance having been conceale( 
Venlict for offioe. No answer being retumed to question as to the ten 
perate habits of the insured, the office charged a higher premium ; nevei 
theless it wa8 held that the habits of deceased ought to have been mei 
tioned. (Page 17.) 

33. Hutton v. Waterloo Life Association. — (1 F. and F., 735.)- 
Alleged denial or at any rate conceahnent of delirium tremens. Furthei 
the insured did not give the name of his usual medical attendant, but oni; 
of one that had attended him three years before the policy was taken out 
The Company's own medical man described him as a " firsi-dass " life 
Voinliot mainly for defendants. (Page 17.) 

34. Wheelton v. Hurdisty.— (26 L. J., Q. B., 266, and 27 L. J., Q 
B.^ 241.) — Life of Mr. Jodrell. — Concealment of intemperate habits and o: 
ddiiium tremens. Company*s own medical esaminer certified the insorec 
•ta ^^firsi-dasB^^life. Verdict for defendant& On appeal it wa8 hek 
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that the medioal and private referees were not the agenta of the asBui^ed, so 
as to make their fr^udulent misrepresentation or concealmenfc the act of 
the aasured. " In caeea where the representations of the referees are made 
basia of the policy the anawere of the referees ai-e binding upon the 
insured." (Page 17.) 

35. Chattock v. Shaw.— (Eagle Office.)— (1 Moo. and Bob., 498.} — 
Ijfe of Colonel Greewold. — The concealment of lita, Verdict for plaiatiffi 
^V^^ere a pohcy of insurance contaiiia a warranty that the assured bae not 
heen afflicted with, nor ia subject to gout, vertigo, fits, etc., such TOan-antj 
is not broken by the fact of the maured havmg had an epileptic fit in 
con8equence of an aceident. To \itiate aueh poUey it mnat be Bhown that 
the constitution of the aaaured wafl naturallj liable to fita, or had become 
so liable, by aceident or otherwise. (Fage 14.) 

36. Čase against the National Insurance Coinpany. — {Irish 
Rolh Court, 1876.)— In this čase the insured etated that he was in good 
liealth and not addicted to any habits teiidiug to shorten hfe. The Com- 
pany afterward disco^ered he was intemperate, and had had attacka of 
delirinm tremena. Thia he denied having occurred before the policy ^aa 
taken out Judgment for the Company, the policj being declared Toid. 
(This is the Hrst čase ^here a pohcy vas dechired void dnring the lifetime 

iheperson.) (Page 17.) 

37. Executor8 of Earl of Mar v. Edinburgh Life Assurance 
Conipany. — {Jury Court, Sdiuburgh, 1830.) — Payment conteated on the 
ground that the insured M-as an opiiun-eater, and that he di-ank to esceas, 
both of which circumstances had been concealed. Verdict for plaintiffa, 
chiefly on the ground that the Conipany Tcere not careful enough in inaking 
inqiiiriea. (Pages 8, 17.) 

38. Wainewright v. Bland.—(1 jJ/00. anrf Tfoi-., 481.)— Insurance on 
the life of a Mias Abercrombie in the Iinperial Assurance Coiiipany by 
'Wainewright, her brother-in Iaw. Pajment contested on the ground that 
the death probably aroae from poison, that there had been mlsrepresenta- 
tioD, and that WainewTight had no lawful pecuniary interest in her life. 
Verdict for Insurance OfBce. ■Wainewright was afterwnrd transport«d for 
Iorgery, He ia said to have confessed that he ga-ve atrychnine to 1 
Abercrombie and to two othera. (Pages 12, 19.) 



39. Čase of Dr. De Ia Pommerais. — (See To,rdieitand .Sonnemcht 
p. 209.) — Dr. De Ia Pomnieraia insured the life of a womiin (Pauw), and 
then poiaoned her witb digitaline. (Page 19.) 
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40. R. v. Cotton. — {Durham Leni Auun^ 1873.)— Tried for the mi 
der of her step-fion bj aisenic She mn said to has^^ killed tirentj p 
sons, ali of who8e Htcs she had insared in difEerent offiise& Fnaoner Ion 
gafltr, and esecuted.— (See Tarlor, p. 645.) (Pluge 19.) 



41. R. v. Palmer, 1856.— <OiiMi/ Orimmal Cauri, May, 1856.] 
saianees effeded bv Pkhner on the liTes of peisoos that he afterwaid p 
sonfid. {Ta^or, toI L, pi 405 ; toI ii, pi 642, ^c) (Pluge 19.) 

42. Čase related by Tardieu, Ann. d*Hyg., 1866, VoL II., 
410. — Gaae of J. P. Hofistedt — Thia man nas insared bj amother pen 
(SirenascmV Swen88on iras pvoeecated br the offiee on the groond ti 
he agreed togire deceaaed bnndr ad /ift., piOTided he took no other noi 
ishment. It was also soggested thai SwenaBon hadgirenHoffBtedt arseo 
Prisaner ^-as acquitted from ^rant of direct psoo( bat a Teidicfc was gi? 
ioat the Office, becaaae the caae iras regaided as <me of saicide thioo^ t 
agencT of a peison who woald ben^t bv the death. (^ige 19.) 

43« Scotch Insurance Čase. — (" Tu^hrs JIM. t/knc,'* VoL L, 
672, and ToL TL, jk 64a)— Deatli cansed froon pištol shots. Gertain c 
cumstances pcdnted to a mnider haring been commitied bra certainmc 
ical man, who had insored the man 3 Hfe. Pnaoner iras aogoitted, on i 
gionnd ihat there im« no dmunstances directhr fixing the crime on hi 
It Tras sho^m that the piisoner conld haTe no lairlul pecnniaiT interest 
the hfe of ihe man he insunenL ^P!^;e<s 12« 19.^ 

44« £xors. of Pauntleroy v« The Amicable. — (See BoOand 
l>ismy. 3 J?ifc!5«^;? Oiiai^vry f^^^rr^ p. 551 : 4 ^igk, X. 5L, 194.)— Ri 
ment dispated. on the groond that FaontleivT iras hanged farfargeij, ai 
that his death iras as mneh hks oim aet as if he had oommiiled soicid 
The Masier of the KoUs deeided againsi the Companj^ ^"becanse the a 
luu^sst be done ftaudulentlv. f>r the t«it poipciise of piocoiing the e^eni 
Thk \va» iVTi»r$ed i^ ai^>Ml to the Hottse ctf Ix«ds. on the groond that 
the poliv^v had« in exp(vvs:$ tw>rvis;. attempied to insare against dealih at ti 
hamls of jxi$ti\v. it \vvmlvl hai« be<\>me iv>id. as against poblic poitic 

4S« Kinnear v« the Ročk Insurance Companj. — (5 Ifon. and €h 
644.V- Ptobahte 9uktde ot ininwd tK>«i n«Kotie iK«90uing. Terdict f< 
plaintiff \^ the ^nMnd thal fiie smtde ^n» not pcoTed. Ootoner^s jua 
šmuH "^Dmtk tnm Mteinl «mml^ ^Si« D^for. Imi <«t» toL iL, p 
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Suicicle (?) of msurer, wLo was seen to go into tlie wat«r, the queation 
being waa he aaue or insane at the time. Judgment for plaintif^ biit 
afterward reversed — the čase being comproEiiBed. (Poges 18, 20.) 

47. Schwabev. Clift.— (5 C. B., 437.)— Suicide from taking buI- 
phuric acid. The gueation in dispute vas vhether tlie man at the time 

sane or insane. Verdict for plaintiff {esecutors of inaured). A new 
trial granted, but the čase eventuallj compromised. (Page 20.) 

48. Čase related by Tardieu, occurring in French Courts. — 

(Ann. d'Hyg. 1860, l,4i3.) — The inatu^ed died from the exploaion of a giui 
in hia caniage aa he was driiTiig. Que3tion — Wa8 it accident or euicide? 
Tardieu beheved it suicide from the poaition of the gim and bodj and tlie 
direction of the wound. Verdict for the plaintifis (esecutors of insured). 
The Company, it wa8 decided, were bound to prove their caee by moi-e 
than mere preaumptive evidence, and this the Court held they had not 
done. (Pagea 13, 18, 19. ) 

49. Beake v. Nicholson and Others. — (Mutual Life Insurance 
Company.) — Claim, £1,000. Diaputed on the ground that the insured 
died by his own handa. The vidov contended that he ivaa under an inaarte 
deluaion, not tnoving what he waa doing or the conBequencea of his act. 
[The deceaseJ had thrown liimself under aa engine in motion at Battersea 
Station. ] Verdict for plaintiff Kule nisi for a new trial obtained, and 
afterward rule made abaolute. (Page 19.) 

50. Čase reported by M. Brierre de Boismont. — {Ann. d'ffyij., 
1866, 2, 397. A Frejich mse.)— Claim, 40,000 franca. Payment diaputed 
on the gi-ound that the man had committetl anicide by hanging. This 
vas proved by a letter of the deceaaed, in vchicli he stated he had done 
it to preaerve hia family from ruiii by obtaining the insurance money. 
Judgment for the Company. In thia čase a friend had agreed to cut the 
body down after the inaured had hanged himaelf and phtce it in the high 
road, ao as to present the appearanca of the insured having been miu'- 
dered. (Page 18.) 

51. Sinclair v. the Maritime (Accident) Insurance Com- 
pany. — (30 L. J., Q. B., 77.) — Life of a Capt LawTence. — Payment dia- 
puted on the ground that " sunatroke " vas not an accident. Verdict for 
tlie defendants on the groond that "sunstroke was a natural cauee of 
death." (Page 11.) 

52. Cross v. the Railway Accident Insurance Company.— 
{Lewea Summer Aaaizes, 1871.) — Payment diaputed on the ground that. 
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nlthough the insured fell downstairs and was never well again, she di 
from disease and not from accident. Verdict for defendants, except £ 
paid into Court. Medical evidence conflicting. It was deposed that s 
had Bright*s disease and dropsy. (Page 10.) 

53. Mair v. Railway Passengers' Insurance Company. — i 
fore Mr. J. Denman. See ''DaUy Telegraph," April 19, 1877.— (37 L. * 
356.) — The man received a push in a street brawl, and pitched on I 
head on the granite pavement, receiving injnries that terminated fata]] 
The Companj stated he was very intoxicated at the tirne. Verdict f 
plaintifi^ A rule obtained for a new trial, in which it wa8 laid down : — '. 
a policj of lif e assurance it is provided that the assurance shall not eztei 
to any death or injurj happening while the assured is iinder the infineni 
of intoxicating liquors or occasioned by his wilfully exposing himself 
any iinnecessary danger or penL Although in this čase there wa8 a 00: 
flict of evidence as to the fact of the assured being affected by the liqiii 
he had taken, nevertheless it was proved that he had accosted a woman : 
the street, and persisted in doing so in the face of remonstrances, and w\ 
fiinally knocked down by the man in whose company she was at the tim 
receiving injnries from which he died. It was held that to enable ti 
Company to take advantage of the above proviso it was not necessary thi 
the assured should be under the influence of intoxicating liquor at ti 
time of his death as well as at the tirne when the injury wa8 sustainec 
but that it was sufficient to show that he was under such influence whe 
he met with the injury from which death afterward resulted. " Under tt 
influence of intoxicating liquors " means under such influence as to distur 
the quiet exercise of a man's intellectual faculties. (Pages 10, 11.) 

54. Fitton v. Accidental Death Assurance Company. — (1 
O, B,y N, s,, 122.) — ^An insurance against accident, provided the accides 
operated by extemal causes, wa8 in tjiis čase held to cover an injury t 
the spine caused by lifting a heavy weight in the course of businesi 
(Pages 10, 11.) 

55. Martin v. Travellers' Insurance Company. — (1 F, and F, 
505.) — ^An insurance against accident contained an express dause except 
ing " death arising from gout, hemia, or other disease arising within th( 
system." In this čase the insured had a fall, wliich proved the primar^ 
cause of rupture and strangulated hemia, after an operation for wliich th( 
assured died. It was held that his representatives were entitled to recover 
and that the čase did not come within the exception. (Page 10.) 

56. Winspear v. the Accident Insurance Company, Limited. 
— {L. R., 6 Q, B, D., 42.) — W. effected an insurance with the defendants 
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ay;ainat accidental iiijiiry, and by the terma of the policy tlie defendants 
agi-eed to pay the amouut to W.'s legal represeutativea should he sustain 
"anyper80Dal injur? caiisetl by accidental, extemal, and viaible means," 
the direct effect of sucli injurj being to cauae deatL. The policy also 
contained a proviso that the inaurance should not extend "toanyinjury 
cftuaed by or ariaing from natural diaease, or weatnea8 or exbauBtion con- 
8equent upon diaeaae." During the tirne the policj waa m force, and 
whil3t the asBured was crossing a atreani, he waa taken with an epileptic 
lit and fell into it, and wa3 there drowned whLlst suffering from the fit ; 
hut he did not austain any peraonal injury to occaaion death other than 
drowmng. Held that W.'8 death waa occaaioned by an injm^ Aiithiu the 
liak covered by the pohcj, and to which the proviso did not apply. Tlie 
reasona given in the Court of Appeal were, that the drowDing wa8 the 
caaBQ of death, and the fit waa only a cauae of the cauae of death. — (Trew 
v. Eailwfty Passengera' Asaurance Company, 30 L. J., Eq., 317. 22 L. T., 
N. S., 820, Eejnolda t, Accident AsBurance Company.) (Pagea 10, 11.) 



57. Smith v. Accident Insurance Conipany, — {L. B., 5 Ex., 302.) 
— A po]icy of inaiu-ance against death from accidental injury contained a 
condition thnt it waa not to insure againat death aiiaing from rheumatism, 
gout, Lemia, erjaipelas, or any other diaeaae or secondary cauae arising 
within the 8ystem of the insured before or at the time of or following such 
accidental injury (whether cauaing auch death directly or jointIy witli such 
accidental iniury). Ths assured ou Satiirday, April 24th, aceidentally cut 
his foot against the bi-oken aide of an eartheuKare pan. On the Thuraday 
fo!lowing, 6ryaipelaB aupervened, and he died of that diaeaae on the nest 
Saturdny. The eryHipelas wa8 cauaed by the woimd, aud hut for the 
woimd he would not liava aijflfered from eryaipelas. In an action by his 
eiecutris to recover the amount insured, it waa held (Eelly, C. B,, dissent- 
ing) tkat the iuaurers were proteeted by the above condition and ^ere not 
liable. (Pagea 10, 12.) 



58. Duckett v. Williams.— (2 C. and Iti., 348.)— By a declaration 
and atatement as to health signed by the aaaured pre¥iou8ly to effecting a 
pohcy on ii Ufe, it was agreed that if any untrue averment waB contained 
therein, or if tlie facta required to be aet forth iu the proposal (annesed) 
were not ti-uly stated, the premiuma should he forfeited, and the aasurance 
be absolutely null and void. The atatement aa to the health of the life 
wa8 iintrue in point of fact, but not to the knowledge of the party making 
ii Held that the premiums vere forfeited and coold not be recovered. 
(Page 15.) 



59. Macdonald v. Law Union Fire and Life Insurance Com- 
pany. — [L. B., 9 ^. B., 328.) — A poUcy of Insurance was gi-anted by a 
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company to the plaintiff on the life of T., containing a pro^iso that " if i 
declaration under the hands of the plaintifif delivered at the compan 
office as the basis of the insurance is not trne in everj respect, and 
there has been anj misrepresentation . . . then the insurance shall 
void." Held that an inaccurate statement of a materisd &ct contained 
the declaration rendered the policj void, though the statement was ma 
bona-fide, and was not iintrue to the knowledge of the plainti£ (Pa 
16.) 

60. Watson v. England. — (8 Jur., 1062.) — ^M. B., then about s: 
teen jears of age, and uumarried, left her father's house in the year 181 
and was never heard of afterward as being alive. About the year 18£ 
howeYer, her father told Deponent that he had intelligence by a man w] 
came from London, that his daughter, M. B., was dead. The Mast 
foimd that she was dead, but that sufficient evidence had not been la 
before him to enable him to find when she died, or whether she died u 
married and without issue. An exception that the Master ought to ha 
found that she died previous to the end of the year 1821 was overrule 
An exception that the Master ought to have certified that M. B. had di< 
unmarried and without issue allowed. (Page 23. ) 

61. Church v. Smith. — {ExcheqtJier, Dec, 1853.) — ^Fourteen yea] 
preYiously to the čase coming before the Court, the husband deserted h 
wife, and she had not heard of him for twelve years. Ouesiion : Was si 
a widow, and able to sue in her own right ? 

She was nonsuited, howeYer, by the husbaud appearing in the witne« 
box at the trial. 

(The Chief Baron remarked, that but for this he should have directe 
the jury, if it had been proved that he had not been heard of for twelv 
years, to consider him dead.) (Page 23.) 

62. R, v. Briggs. — {D, and B., C. O. 98, 1866.) — ^The prisoner wa 
indicted for bigamy, the first marriage being with J. Briggs, in 1844, a 
Altonbury, and the second in 1856, at Cambridge. The prisoner on botl 
occasions was married by her maiden name, and the second husband swor< 
that she had represented herself to him as a single woman. Altonburj 
and Cambridge are about twenty-four miles apart. J. Briggs was a labor 
ing man, considerably older than the prisoner, living in lodgings, anč 
working at a farm about two miles from Altonbury, being occasionally ab- 
sent from home for a month at a time. A witness said that the prisonei 
left him four moDths after the marriage, and that he had not seen her sub- 
sequently. The jury were asked whether, in their opinion, the prisonei 
knew her husband to be alive at the time she contracted the second mar- 
riage, and if not, whether she had the means of acquiring the knowledge. 
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They were directed that, even if tliey thoaglit ber ignorant of her lius- 
ban<r9 being alive, slie must atill be found guilty if they also tJiougbt she 
hiul negleeted to exercise Bach reaaonable diligence in making inquir3' as 
niigbt have aacertained the fact of his esiatenoe. The jmy said they had 
no evidence aa to ber knowleilge ; but tliat in tbeir opinion she bad the 
means of acquiring kno'wledge, if sbe had chosen to make use of tbem, 
Upon a čase reaei-ved aft«r a verdict of guilty, it wa8 held that the convic- 
tion ■waB wrong, the verdict being imperfect, as the jiiiy had not found 
that the prisoner knew her hiiaband waB alive. (Fage 23.) 

63. R. v. Lumley.— (38 L. J., M. C, 86.)— The prieoner waB con- 
victed of bigamy, The first marriage was vrith Victor in the year 1836. 
The eeeond marriage vvaa with Lumiey on the 9tb of Jnly, 1847. The pria- 
oner Uved with Victor iintil the middle of 1843, when they sepai^ated, and 
trora that tirne no more waa heard of him. There waa no evidence aa to his 
age. The judge at the tiiiil directed the jnry that it waB a presumptiou of 
1aw that Victor waa alive at the tinie of the aecond marriage. Held that 
there waB no presumption of Iaw that Hfe continued for seven yeai-B, oi- for 
any other period after the tirne of the latest proof of the Hfe of the party, 
and that it was a queation of fact for the jurj', imder the circumatancea of 
each čase, whetber a peraon be ahve or dead at any time ■»vitbin the inter- 
val of aeven yearB, at the termination of which the protecfdon aflbrded by 
the Btatute in eaaeB of bigamy comea into operation. The conviction was 
quashed. (Fage 23.) 

64. Doe v. Nepeun. — (5 B. and Ad., 86, 1833.) — A pei-son w]iohas 
not been heard of for seven yeara ia presnmed to be dead, but there is no 
legal prestimption aa to the time of hia death. The fact of his having been 
alive or dead at auy particular period during the aeven yeara muat be 
proved by the party relying on it (Faga 23. ) 

65. In re Phene's Trusts.— (L. R, 5 Gh., 346.)— If a peraon has not 
been heard of for seveu years there ia a preaumption of Iaw that be ia dead, 
but at what time within that period he died ia not a matter ot preaump- 
tion but of evidence, and the onus of proving that the death took plače at 
ai!y particular time withan the aeven yeai'a Ues upon the person who claims 
a right to the establishment of vrhich that fact ia eaaential. There is no 
preHumptiou of law in favor of the continuance of life, though an infei'ence 
of fnct may legitimately be drawn that a peraon ahve and in health on a 
particular day waB ahve a ahoi-t time afterivard, The testator died on the 
6th Januaiy, 1861, having bequeathed his reBidtiary estate equally among 
hia nephew8 and nieces. One of his nephews, N., wa8 bora in 18Ž9, had 
gone to America in 1853, had frequently written home until August, 
on wbich date he wrote from on board an American ship of war. 
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that tirne no letter had been received from him, and nothing vas aft 
ward heard about him, except that he was entered in the books of ' 
American Navj as having deserted on 16th Jnne, 1860, while on lea 
Held (revendng the decision of James, V.C.,) that his personal represen 
tive had not established a title to anj share of the testator's estate, and 
must be divided among the nephew8 and nieces who were proved to h 
survived the testator. (Page 23.) 

66. In re Beasney's Trusts. — (7 L. B. Eq., 498, 1869.)— A pers 
who was entitled to the dividends on stock pajable in April and Octob 
applied for his dividends in April, 1860. He was last seen in August 
the same jear, when he was in a verj bad state of health. He never i 
plied for his half-yearly dividends in the ensuing October. It appeai 
that he was of verj dissolute habits, and chiefly depended on the dividei 
for his maintenance. The question in this čase was whether he died 1 
fore November, 1860. Held that not having applied for the divides 
due to him in October, 1860, and having regard to the state of his heal 
when last seen, the presumption must be that he died before Novemb 
1860. (Pages 23, 24.) 

67. Prudential Assurance Company v. Edmonds. — {L, B., 
App. C, 487.) — ^A policy on the life of R. Nutt was granted in 1863. l 
action v^as brought in 1874, the question being whether Nutt was th< 
aHve or dead. He had been absentfrom hisformer home more than sev« 
years, having left it in 1867. His sister and brother-in-law, who liv< 
where he had formerly lived, gave evidence of his absence, and said th 
they had not heard of him for more than seven years. On cross-examin 
tion, they admitted that a niece of his had said that when she was in M< 
boume in December, 1872, or January, 1873, she saw a man ^hom si 
believed to be her imele Nutt, but he was lost in the passing crowd befo: 
she was able to get to speak to him. No effort appeared to have be( 
made to find him at Melboume, and the other relatives believed the nie< 
to have been mistaken. The jurymen expressed a similar opinion. TI 
Judge directed the jurymen that they " could not say that the man hfi 
not been heard of during the last seven years, when one of his relativ« 
declared that she had seen him alive and well within the last three yean 
and stili less could they say that he had never been heard of when ali ti 
members of the family stated that they had heard what she had stated ; 
and " that the ground for the presumption of death from a man havin 
been absent for seven years, was entirely removed by the direct evidenc 
that every relative had heard that he was alive." And, lastly, his Lordshi 
said to the jury, " under these eircumstances, unless you are prepared t 
find that he was dead in April, 1875, and find it upon evidence whic. 
tends to prove exactly the contrary, and in the absence of that evidenc 
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■upon tcMch alone Uie preBumption bIiouIiI be raised of hia deatb, yoiir 
Terdict ouglit to be for the defendaote," The Court of Appeal considered 
thia to be a miadirection, and had ordered a venire de novo. On appeal to 
the House of Lords, the Iiords were equa]ly divided, and bo the decision 
of the Court of Appeal atood. Per Lord Blackbuni :— "VPhen there is a 
caee tried before a Judge sitting ■with a jury, and there ariaes anj qaestion 
of !aw mixed up with the facta, tha dutj of the Judge is to give a direction 
upon the Iaw to the jury so far as to make tliein understand the beariug 
of the law upon the facta. Further than that it is not jieces3aiy to go. 
(P^es 13, 23, 24.) 

68. Re Davy. — (Probale Court, 1858.) — The teatator (a master mar- 
iner) sailed for Melbourue in December, 1856. He ^as proveJ to have 
arrived at Calcutta in October, 1857, and to have lef t Calcutta forPortLouis 
in December, 1857. Prom that Jate nothing waB hearJ either of the tes- 
tetor or of the veaseL Probate of the will granted althougb not mora 
than two jears had elapseJ siuce the testators departnre fi-om England. 
(Page 24.) 

69. Macleane v. Insurance Company.— Macleane inaured hia life. 
On November 28th, 1777, he aailed from the Cape in a small sloop, and 
vas never heard of afterwai'd. There ivas evidence to Bhow that severa! 
ressela which aailed at or about the same tirne, and which were of a 
etronger build than Macleane'8, were lost in a storm that occurred in Jan- 
UBr^, 1778. AverdJct ivaa given for the plaintiff. (Page 24,} 

70. Re Vital Douat. — In tliia caae a man shortlj before his bank- 
ruptcj inmired hia lifo in an Insurance Company of Pariš for 100,000 
franca. Hia bankruptcj ivas 8ub3equently declared fi-audulent. He then 
came to England, purchased a coflin, procuied a certificate of death from 
the registrar, himaelf followed the coffin (which he had loaded n-ith lead) 
to the grave in a chnrchjard in Esses, where it vrcis interred. ThJs done, 
hia wife then went to Pariš and preaented to tlie Conipany copiea ot tho 
regiatrj of the death and the burial of her husband, and claimed the 
ainount of tlio insurance. The coffin ^as esbumed, the man wa9 taken 
into custody at Antwerp, and given in oharge to, the French authoritiea. 
[A register ot death is no absolute proof of death 1] (Page 24.) 

71. R. v. Dr. Hay.~(Beck, p. 361.)— In 1766, General Stanwix and 
daughter set aail in the same vessel from Ireland for England. They wer6 
BMpwrecked, nnd not a single peraou on board wa3 saved. The represen- 
tative to the personal estate of the father wa3 the nephew, and the repre- 

^L Benttttive of the daughter was her matemal imde. These parties brought 
^B tiie čase into Chancerj. On behalf of the nephew whom the generali 
■ ToT.. U.— 4 
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siirvivorsliip wotiId benefit, it was argned, that the ship being lost in tei 
pestuous weather, it was more than probable that the general was upe 
deck, and that the daughter was in the cabin, and subject to more ear 
loss of life than the general, who, as a man of arms and oourage, was, 
was asserted, more able and more likely to struggle mth death than 
woman. Further, it waR argued that he might probablj have been assistc 
in his struggles by the broken masts and other parts of the rigging. 

On the other side it was contended that the general was old, and oons« 
quently feeble, and by no means stroDg enough to resist the shock of sne 
a terrible attack, whilst the daughter was of a hale constLtution, and beis 
younger than her father, was proportionately stronger. It was contende 
therefore that the probability of survivorship was infinitely in favor of H 
daughter. 

A second wife of General Stanwix also perished with him, and her re] 
resentative brought forward a separate daim to the disputed property. 

The Court, however, finding the arguments on ali sides to be equal] 
solid and ingenious, wayed giving any decision, and advised a compromi« 
to which the several claimants agreed. (Page 30.) 

72. Tajrlor, Vol, i., p. 169. — Three persons, consisting of a ^oma 
aged forty-two in feeble health, a stout healthy daughter of twenty, and 
son aged six, were drowned off the coast of Norfolk. It was contende 
that the probabilities were that the daughter, aged twenty, survived ; bi 
Dr. Lushington, in the absence of proof, ruled that they aU perished te 
gether. 

Dr. Taylor gives the follov^ing detailed account of this čase : — " An off 
cer in the army died in November, 1819, leaving a wife and two daughten 
bequeathing property among them. In 1823 the widow married again, an 
by this second marriage she had several children : one of these, a son, sin 
vived. One of the daughters by the first marriage, Margaret, died in 182f 
before majority, intestate, leaving only as next of kin her sister Johann 
and her mother. In 1834 the mother, her daughter Johanna, and her soi 
the last surviving child of the marriage between her and her second hufi 
band, were drowned on the coast of Norfolk, in the cabin of a sailing 
packet, while on their way to Scotland. The vessel filled with water fror 
the skylights of the cabin during a storm. A few minutes before the ca 
tastrophe, ali in the cabin were seen and spoken to, but not one of theii 
was heard to speak or was seen alive af ter the cabin had become filled wit] 
water, which was said to have happened instantaneously. The deaths o 
the mother, daughter, and son, were supposed to have taken plače at on- 
and the same instant of tirne ; at least it could not be proved by the direc 
testimony of any person that he saw any one of the three alive, or that h- 
heard the cry or speech of any one of these three after the death of th< 
other or either of them. It may be mentioned that the mother was cor 
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pulenf, and by the ill-treatment of her buaband a broken-h 
o£ about forty-two jears of uge ; tbe daughter waa a stout bealthj girl of 
about twenty, and the son about eis jeara of age. Pbysical and coiistitu- 
tional atrengtb were tljua deoidediy in favor of the survivorsbip of the 
daugbter Jobanna, ■who waa in right of considerable funde at the time of 
her death and sLe died intestate. A claim waa made for her property by 
her neareat blood^relation, her patemal uncle-german. Her iiiother'B sec- 
ond huaband being atiB alive, cliiimed tbe propertj, as tho repreBentative 
of hia ■ffife or bis eon, presuiniiig tbat Johaniia died before them, and that 
herpropertjbecome vested in tbem. Tbe opinion of Dr. Lushington be- 
ing reque8ted on tbia čase, be stated tbat as to tlie question of eurvivorship, 
the presumpUon of law, in the absence of evidence to tbe contrarj, waa 
that the motber, daughter, nmd son ali died at tbe Bame moment. The 
consequence woidd be that none of tbe partiea could transmit to tbe otber. 
Tbe paternal uncle Avould tberefore be entitled to Johanna'8 propertj on 
the printiiple already appbed in bo many cases, that tbe property being 
vested in her, thoBe wbo desire to take it on a presumption, muat produce 
evidence to ahow tbat she died before those persoaa tbrough whom they 
set up a claim. 

"In tbia caae tbere avbb not the least ground, inedically speaking, for 
assuming tbat either of tbeae persona aurvived (ho otlier. There wa6 no 
evidence as to whether they ttere in different parts of the cabin, or whether 
the water reacbed one before tlio otber ; and in tbe absence of ali facta of 
thia kind, it wou!d be an arbih-ary asBumption to assign aurvivorahip to 
one." (Page 30.) 

73. Underwoo(i v. Wing.— (4 De G., M. and G., 633.)— A testator 
by bis \vill bequeathed personal estate to J. W. upon trust for hia (the tea- 
tator'B) wife abBolutely, but in čase hia aaid wife sboiild die during hia 
lifetime be directed that ali bia estate should be held by hia aaid trustee 
upon certain trusts (which failed), and aubject to tboae trusta he be- 
queathed nll hia property to J. W. absolutelj. Held^tbat the gift to J. W. 
waa dopendeut on tbe eveut of the teatator eurviving hia vife, and that J. 
W. did not become entitled from tbe mere fact of tbe gift to tbe wife fail- 
ing to bave practical operation. Tbe teatator and hia wife were ahip- 
Tnrecked and drowned at sea, one wave sweeping botb of them togetber into 
the water, after wbich tbey ^ere never seen again. On tbe que8tion be- 
ing raised between the nest ot kin of the bastator and J. 'W., who claimed 
under the limitations of the wiU, it wa3 held— first, tbat tbe onus of proof 
that the husband wa3 the survivor reatcd ivitb J. 'W. ; aecondlj, tlint it waB 
reguisite to produce positive evidence in order to enable the Court to pro- 
nouuce in favor of the aurvivorsbip ; and tbirdly, tbat no sucb evidence 
baving been produced, the next of kin was entitled. [Ev tbe !aw of Eng- 
land the questioa of survivorabip, in caaes of tbe above descnptiou, ia mat- 
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ter of evidence, and not of positive regulation and enactment as in the 
French code, and in the absence of evidence there is no conclusion of law 
on the subject. The next of kin stands as to personalty in the same posi- 
tion as the heir at law as to realtj, and the person claiming against bim 
must make out his title.] (Pages 24, 29, 30.) 

74. Tajrlor and Others v. Deplock.— Čase in Prerogative Court, 
Doctors' Commons, 1815 : — 

Job Tajlor, guarter-master sergeant in the Royal Artilleij, had made 
a vnll, in which he appointed his wife, Lucy Taylor, šole executrix and 
šole residuary legatee. Having been for some tirne in Portugal on foreign 
service, he was retuining home with her on board the Oueen transport, 
when the vessel, in Falmouth Harbor, struck* upon a ročk, in consequence 
of the violence of the weather, and šunk almost immediately afterward. 
Nearly three hundred persons on board perished, and among them Taylor 
and his wife. Taylor died possessed of property to the amoimt of £4,000, 
and a bili in Chancery was filed by the next of kin of the wife against 
those of the husband, to ascertain who was entitled to this property, but 
the proceedings were at a stand for the want of a personal representative 
of the husband. Both parties, therefore, applied to the Court for letters 
of administration generally, or that the Court would suspend granting any 
to either party during the dependence of the Chancery suit, and in the 
meantime grant a Hmited administration. This latter prayer was, how- 
ever, abandoned, on understanding that the Court could not grant a lim- 
ited administration where a general one might be granted and was applied 
for ; and the present question, therefore, was to whom the general admin- 
istration should be granted — whether the next of kin to the husband as 
dying intestate, his wife not having survived so as to become entitled 
under his will, or the representatives of his wife, as his residuary legatee, 
she having survived so as to become entitled imder that character. 

It appeared .from the affidavits exhibited on both sides, that at the time 
the accident happened, Lucy Taylor v^as below in the cabin, and her hus- ^ 
band on deck. The water vras rushing in fast, and he offered large sums 
to any one who vsrould go below and save her, but finding none would 
venture, he descended himself, and the vessel immediately afterward went 
to pieces. The bodies of Taylor and his wife vsrere found close together, 
and it further appeared that she was a woman of a very robust constitu- 
tion, and in the habit of enduring great fatigue by the management of the 
officers' mess, as well as that of a great many of the soldiers ; v^rhilst he 
vras rather sickly, and had been latterly inuch afflicted with an asthma. 

It was contended on the part of the husband*s next of kin, that by the 
principles of the Roman civil law, which had been adopted into the law of 
the coimtry, and were in fact the only principles goveming a čase of this 
kind, it veas laid down, that where tv70 persons perished together in a com- 
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mon calami(.y, and it becamo a, question whicli of tlie two wa3 the survivor, 
the preauiiiptioa of law ehould alway3 be ia favor of the peraon poBsesaing 
the more robust constitutiou aad great^r Btreugth, as being thereby the 
better fitted to struggle with the difficuitiea of hia situation and resiat for 
a loiiger tirne the operatiou of death. Thus, wheii the fatlier and eon 
shall perish togetber, the preaiimption of the survivorship is in the favor 
of the son if above the age of puberty, but of the father if under : the 
Bame aa to a motber and daughter ; and aa to husband and wife, the pre- 
Bumption ib in favor of the hasbftncL This, however, lite ali other legal 
preaumptions, was liable to be repelled by evidence to the contrary, but 
in thia čase ifc was contended, fi'oni the situation of the wif6 at the tirne 
the accidect happened, that it waa most probable ahe had perished before 
her huaband descended to her i-eacue. Upoa both groimda, therefore, 
both of principle and of fact, the Court muat conclude that the husband 
■waa the snrvivor, and aecordinglj graut the administration to hia nest of 

On the part of the ■nife'a nest of IHn it v/as contended that the pre- 
sumption of the law alluded to ivaa only applicable to casea ■where partiea 
penah together iu euch a manner as to preclude the possibihty of obtain- 
ing anj evidence as to vrbich of them vioa the survivor. liVliere, however, 
evidence aa to that fact waa produced, aa in the present čase, the caee muat 
be decided upon that evidence oiily. Here it appeared the partiea had 
porished by the aame accident, and their bodies were afterward fouiid 
together ; and that the common courseof natiire had in thia instance been 
inverted, bj the wife bcing the most strong and robust of the two. The 
Court muat, therefore, necessarilj conclude that sbe wa3 the survivor, and 
accordinglj grant the administration of her huabanda effecta to her repre- 
Sentativea, 

Sir John Nicoll observed that thia čase jivesented itself for decision 
under very eingular circumatancea. He recapitulated them, and observed 
that the question aa to the Umited administration had not been gone into ; 
but that with respect to general administration, the couiisel had argued 
upon the legal presumption of survivorahip, and whether or not that pre- 
sumption waa aufficiently repelled \>y the facta iu evidence. He agreed to 
the doctrine that had been hud down, of the preaumption being in favor 
of the huaband ; but it wiis a neceasarj preliminarj queBtion upon whom 
the burden of proof rested. Tho adrainiatration to the husband being the 
point in issue, hia nest of tin had primAfncie the first right to it ; but 
there being a residuary legatee, thia right became superseded. The par- 
ties ckiniing under thia latter chatacter were not residuary legateea them- 
selves 8pecifically, but merely derivativelj from one who wa8. They were, 
therefore, one atep further removed from the property. The presumpti 
of lflw wa8 certaiuly alw!iy3 in favor of the heir at ]aw with regard to free- 
bold, and Gqudly so of the nest of kin with regard to personal property 
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the statute of distribution disposing of an intestate^s propertj among hi 
next relatives solelj upon tbe presumption that snch was his intentioi 
imless the contrarv sbould be expressed. It wa& therefore, incumbezi 
upoa the representatives of the ^e. in this čase. to prove her survivo, 
sbip, as tbe partj in wbom tbe propertj vested, and from whom in coi 
sequence thej derived their daim to it. He tben entered into an explana 
tion of tbe facts in evidence, and was of opinion that tbej were insnfficien 
to repel tbe presumption of tbe husband's having survived the wife, whic] 
tbe Court was bound to assume, from tbe circumstance of their having 
been oyerwbehned bj one common calamitj, and having perished to 
getber ; observing in particular that tbougb the wife might be verj activi 
and laborious in her domestic duties, yet tbe natural timiditj of her se: 
might prevent exertion in tbe moment of danger ; whilst tbe husband, oi 
the otber haud, tbougb laboring imder tbe bodilj affliction of an asthma 
might stili retain his manly firmness in resisting impending destruction 
particularlj as, from his situation in life, he must have often faced deatl 
in various sbapes. He was, therefore, in no degree satisfied by the proofi 
in the cause that tbe wife survived tbe husband, and should, therefore de- 
cree the administration to his next of kin. In thus deciding the law. 
however, he did not mean to afi&rm positivelj which of the two was th€ 
survivor, but merelj that tbere was not sufficient proof that it was th€ 
wife to repel tbe presumption of law that it was the husband. The ad- 
ministration was accordinglj granted to the husband's next of kin, 
(Pages 29, 30.) 

75. Re Selwyn.— (3 JSdgg, 749. Prerogative Court, 1831.)— Mr. 
Selwyn, of the War-office, with his lady, perished in the disastrous acci- 
dent to the "Eotbsaj Castle'* steamboat (1831). By his will he ap- 
pointed Mrs. Selwyn his executrix, but in čase she should die during 
his lifetime otber executors were appointed. The circumstances oi 
their deatb raised the question wbether tbe contingencj provided for 
in the will had occurred, and wbetber the wife's representatives or the 
executors named in the event of her prior deatb, were to take adminis- 
tration. 

Tbe čase came before tbe English Prerogative Court, November 7, 1831. 
The Court said that in otber similar cases it had been held, as both parties 
might be supposed to have perished together, that the wife could not 
have survived the husband ; but in tbis čase the words were " in čase she 
should die in my lifetime." Tbe presumption was that the husband, as 
the strongest of the two, survived tbe longest ; and as it was the clear 
intention of the testator that the representatives of tbe wife should not 
take the administration, and as tbere was no attempt on the part of those 
representatives to establish an intestacj, tbe Court decreed probate to the 
ezeoatora. (F&ges 29, 30.) 
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76. American Journal of Med. Sciences, July, 1845.-00 June 

14th, 1838, Hugli SwiDtoii Bali, his ■wife, anJ adopted daughter, were 
lost on board the ateomer "PulaHki," off the ooaat of America. An ex- 
plosion t«ok plače at 11 p. m., the hiisband and mfe Leing iu different 
parts of the vesseL Mr. Bali was not seeii afier the exploaiou, althougli 
the esact tirne of liia death was not kiiown. Mra, Bali vias nemi. aftenmrd, 
i^uahing about franticallj, and calling for her husband. She was soon 
luiaaed, however, the deek wh6re she waB goiug under Wftter. Ali were 

Ey mil Mr. Boli bad left hia propertj to Lia \rife, anj her lieira now 
claimed it on the gronud that she aurviveil her hualiand. 

The defendanta argued thafc as the tirno of the wife's death could be 
fised, whilat that of the huBbaud'a could not, it waa foir to presume she 
died firat. 

Chaneellor Johnaon decided for the plaintifFa (viz., tliat Mrs. Bali sur- 
vived her husbaud). He admitted the ouua waa on the plaintifla to prove 
that ahe aurvived, but he considered the fact that Mi-. Boli did not appear 
after the esploaiou, wliilst his ■wife wafl seen anJ recognized, 'vcaa sufficient. 

On appeal this deciaion wa8 confirmed. (Pages 29, 34.) 

77. Ommaney v. StUlwell.— (23 Bemn, Z'2.%.)—{nolU Caurl, 
1856.) — Tlda caae aroae out of the Fi-anklin Expedition of 1845. 

The questiou was, — Did James Couch or hia sou Edward die first? 

The father died in Jaimary, 1850. 

The eoa wnB mnte (one oE 133 persona of the espedition) on Franklin'a 
sliip "Erehus," which left Eugland in 1845. Dr. Rae gaye evidence that 
lie waa informed, in 1854, by certain Eacjiiimaus, that in 1850 they 8aw 
a party of aliout thirty men pidliag at a boat, one man (probably Sir John 
Franklin) actiug as leader, The esact time wag fixed aa Mav, because 
they were aeen to kUl some birda that never visited the region before 
May, There waa nothiug, however, to Bhow that £dward Conch waa one 
of this pai-ty aeen in 1850. 

To avoid further litigation, however, and as one of the chief clerka had 
decided in favor of the son as survivor, the Court confirmed tha chief 
<jlerk'a report. (Page 3t) 

Čase before Scotch Court of Session, 1857. ^Adam Fair- 
holme, who died in May, 1853, left hia property to hia nephew, Jam<'3 
Walter Fairbolme, ItN., who went out as Lieutenant on board the 
Erebua," in rrankhn'a Espedition (May, 1845). George Fairholme, 
another nephew, had inatituted an action to have it found, under the 
destination of a codicil, that he ■vraa entitled to the whole of the teatetora 
personal eatate, valued at i;37,509. Thia was oppoaed by other relativea, 
wboae intereata depended on whetlier or not James Walter eurvived hia 
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fafher. Proof by commission was taken with the Tiew of legaUj estal 
lishing tbe question raised in the čase, and among those examined wer 
Dr. Eae, Sir John Bichardson, James Hargreave (chief factor in the servic 
of the Hudson*s Baj Companj), Captain Pennej and othera Dr. Bae es 
pressed his belief that those persons who vrere reported to haTe been see: 
in the spring of 1850, must have died in the Maj of that year, and thes 
he believed to have been the last survivors of Franklin^s partj. Jame 
Hargreave thought that some of the partj might have survived a singl 
winter after thej had been seen bj the Esqiiimaux in 1850, but certainl; 
not longer. Sir John Bichajdson said : '' That if anj of the partj reaohe« 
the coimtrj where thej virere said to have been seen at the end of th« 
Tvinter of 1849-50, itviras impossible for them to survive a single^jea: 
with any means thej could have at their disposaL" Captain Pennej re 
marked : " I do not think that any of the party could have survived 1852 
thej must either have perished from hunger, or the hostile attacks of th< 
natives.** The Lord Ordinarj (Mackenzie) reported the virhole circum- 
stances of the čase to the Inner House, expressing his own opinion thal 
there was thus strong presumptive evidence that JLaeutenant Fairholm€ 
perished ; together with his companions, some tirne prior to the end oJ 
1852, and consequentlj that he pre-deceased his uncle, the testator, virho 
died in Maj, 1853. His lordship thought that, under these circumstances, 
the pursuer, George Fairholme, Tvas entitled to a decree in his favor, but 
qualified bj this condition, that before pajment, he should grant a bond 
with sufficient securitj to warrant the defender against ali hazard from 
anj claim to the monej decemed for bj Ideutenant Fairholme or others 
in his right. (Page 34.) 

79. Green v. Green. — ( Vice-Chancellor*8 Court, July, 1861.) — Testator 
died in August, 1838, leaving bj his will (dated April, 1838) £30 a jear to 
his son James Green, and on his death the sum of £750 to his children, 
or if he had no issue to his brothers and sisters living at the time of James 
Green*s death. James Green went to New South Wales in September, 
1840. On Februarj Ist, 1843, he wrote and acknowledged the receipt of 
liis £30. So far as was known he died without issue. One of his brothers, 
Edward Green, died Januarj 25th, 1846. The question before the Court 
was — Is it to be presumed that James Green died before or after his 
brother Edward Green ? If before, Edward Green's children would be 
entitled to a share of the £750 ; but if after, thej would not be so 
entitled. 

The Vice-Chancellor ruled that the burden of proof laj on the plaintiff, 
v^rho alleged that James was alive when his brother Edward died. The 
Vice-Chancellor decided that it must be presumed, seeing that nothing 
wa8 heard of James after Februarj Ist, 1843, that he died before Edward 
(Januarj 25th, 1846). (Pages 24^ 34.) 
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So. Greetham v. Milnes.— (i?oZ7s Courl, 1871.) — A qiiestion arose 
in reference to tiie survivorsbip of one Hentig, ^lio waa a meniber of Dr. 
Leichhardfs expIoriiig partj in Austi^alia. The party leffc Sjdney for the 
interior in Febinarj, 1848, with the iateution of ti-aversing the continent, 
and were not afterwttrd heard oi The testator died in Febmary, 1850, 
baving bequen,thed propertj to Hentig, who wa8 bis nepbew. The faeir at 
law of the testator claimed the propertj on the ground that Hentig died 
before the testator, who did not die until two jeara after Hentig was last 
eeeu and kiiowu to be abve. The heir at lftw of Hentig reated his claim 
on tbe abaence of any proof of death at an.y time, and that the membera of 
the expedition, including Hentig, might have survived atleaat two y6ars in 
Central Austriilia. The Maater of the Eolla said that theinference hemust 
draw from the eatabUshed facta wa8 that Hentig died witbin a year of the 
esploiing party leaving Sydney, and that tbe heir at law of the testator 
■was therefore eutitled to the propei-ty. {Page 24.) 

8i. In re L.ewis's Trusts.— {40 L. J., Ch., 602 ; L. R, 6 Ch. App., 
356.) — [Tbe deatli of a legatee ia presumed after he baa not been heard of 
for ae^ven yearB, and therc ia no preaumption of hiw that he Hved bejond 
the firat day of the seven jears ; but the onua of proTing that he Burvived 
a given dny lies on those who claim under bim.] 

In this paae the question wa3 whether a legatee did or did not mirvive 
a tfiatator so as to take a sum of £4,000 bequeathed to bim under the v/Oi, 
dated 1858. The teatator died onl'ebruary20, 1860. The legatee, Tboniaa 
Lewi8, weDt to Australia in the year 1858, aud the last tbat -vtus heard of 
hJTn waa by a letter ■written to a cousin dated January 3, 1859. Seven 
yeara having elapsed he w(ia preaiimed to be dead, but the question vas 
whether he sm-vived his fatlier. The Vice-Chancellor said that the Iaw in 
cases of thia kind preaumed the continuance of hfe until tbe espb-ation of 
seven yeara, when the contrary preaumption of death aroae. The oase of 
" Phene'8 trust " (p. 406) (39 L. J., Ch., 316) had, howeTcr, displaced that 
nile, and hod laid down that in ali casea it Vfaa incumbent on a peraou 
olaiming property by reason of a person beiug alive at any particnlai' time 
to ostablisb afBrmative]y that fact. It wa9 manifest, therefore, tbat the 
repreaentativea of the legatee, in order to claim their legacy, must Bhow 
tiiat the legatee aurvived tbe teatator — tbe onua probandi being, according 
to the čase cited, thrown upon them. They had not dischai-ged, and couKl 
not diacharge, that onus ; therefore, aa he ■waa bound by the čase in the 
Court of Api>eal, he mnat hold that the legacy wa9 never Talidly given, and 
that the reaiduai^ legatee took the fand aa port of the eatate. (Page 23.) 



82. Huelin v. V/i\son.—{Vicc-ChanccUor Malim, July, 1871.) 
queBtion wa8 whetherthe deceased Huelin survivedhis houaekeeperc 
He had mado a beque6t in favor of thia woman. In May, 1870, Huelin 
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his housekeeper were foiind dead in a bouse at Brompton. Thej had d 
viouslj been murdered. The body of Huelin was found buried, while th 
of the woman was packed in a box, and had marka about it of more recei 
death. Tbe medical and circumstantial evidence left no doubt tbat ti 
murder of tbe ^oman bad not taken plače until affcer tbe death of Huel 
tbe testator, and tbe Vice-Cbancellor decided accordinglj tbat sbe surviv€ 
to take tbe bequesi (Pages 29, 31.) 

83. Broughton v. Randall. — {See Med. Jur., J, A, Pariš, M,D,, ] 
390. CrokeSf Elizabeth, 502, ) — ^A fatber and son, botb of wbom were bange 
at tbe same tirne, were seized as joint tenants and to tbe beirs of tbe soi 
Tbe son was beld to bave struggled tbe longest and tberefore to bave su 
vived tbe fatber, tbe evidence being tbat a certain sbaking of bis legs ao 
otber signs of life were noticed in bis čase. Tbe wife of tbe son on tb 
evidence was beld entitled to ber dower. (Page 25.) 

84. British and Foreign Med. Chir. Review, p. 189. — ^A larg 
sugar-warebouse, situated in Alston Street, was suddenlj destrojed t 
follows : A rise was expected in tbe priče of sugar, and tbe firm to wbo] 
tbe establisbment belonged, tbinking to profit tberebj, bougbt up and ii 
cautiouslj stowed on tbe second floor of tbe buUding innnmerable larg 
bogsbeads of tbe said material Tbe fioor tbus immoderatelj strainec 
gave way, and in so doing pusbed out tbe sides of tbe building, causin 
its utter demolition. Tbe men wbo were emplojed on tbe premises i 
tbe time were of course involved, and it was found on removing tbe rul 
bisb, witb a view to saving sucb as stili survived, tbat deatb, as a rul< 
prevailed in proportion as tbe debris was cleared away — in otber wordi 
tbose wbo bad been at tbe top of tbe building, and wbo consequently wei 
supplied witb a certain amount of fresb air, escaped witb more or lei 
severe injuries ; wbile tbose employed in tbe second and ground flooi 
were, witb a few exceptions, found dead. Tbe subject of one of tbe e^ 
ceptions, according to bis own account, bad been struck down by a f allin 
beam, wbicb resting at an angle above bim, at once protected bim froi 
descending splinters and tbe deplorable efiects of suffocation. (Pag€ 
31, 32.) 

85. Beck*s Med. Juris., pp. 211, 213. — A number of individuaJ 
perisbed by tbe fall of a building, and among tbem a fatber aged jsixt^ 
and bis son aged tbirty. Tbe bodies "v^ere found ten bours after tbe a( 
cident. Tbat of tbe fatber was uninjured, but on tbe bead of tbe son tbei 
was a severe ■vvound. Tbe beirs of eacb put fortb tbeir claims, and Za< 
cbias was consulted on tbe čase. After a long comparison between tb 
strengtb and state of bealtb of tbe parties, be came to tbe conclusion tbs 
tbe son survived tbe fatber. Being aware, bowever, tbat tbe wound i 
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question was supposed to have accelerated the death of the son, lie eii- 
deavors to avoid the diflficultj by suggesting tliat it was not necessarily 
mortal, nor of a nature to destroj his strength immediatelj ; while the 
suffocation was so much the mora urgent cause of death, that ijie father, 
from his Taletudinarian state and his advanced age, would be first de- 
stroyed by ii (Pages 28, 31, 32.) 

86. Medical Times and Gazette, July 15, 1876. — {Before Vtce- 
Gkancellor Malina,) — A solicitor died intestate in 1869, but possessed of 
large property. He had three children — an elder son, a daughter, and a 
younger son. His son was last seen in 1868, having been sent away from 
his father's house. At the father's death advertisements were issued for 
him iinsuccessfully. The daughter married, and died before the čase was 
heard, her son bringing the action. When this daughter married she 
made a settlement that affected any money that came to her by her elder 
brother's death. Hence the real question at issue was — Was the brother 
alive wheA she died ? because, if so, ^e could nqt deal. with money over 
which she had no control. 

(1.) Did the son die before the father? because, if he did, he could 
have no share in the property, and it would be divided between the two 
survivors. The Vice-Chancellor decided that he must be considered alive 
in 1869. 

(2.) Therefore, the son being alive, was the property. stili to be held in 
reserve for him, should he tum up ? This was 1876. Seven years had 
elapsed since he was last heard of. Therefore the Vice-Chancellor decided 
his share in the estate might be disposed of. 

(3.) But the sister was also dead. Did the brother or sister die first? 
If the sister, the elder brother's share would be divided amongst the next 
of kin ; if the brother, then it would be subject to the marriage settlement. 
The period of the sister's death was known, but not the brother's. The 
executors could not prove the date of the brother*s death (even if he was 
dead), and this they were bound to do. The Vice-Chancellor decided that 
the elder brother having inherited, and by law presumed to be dead, his 
inheritance must be divided amongst the next of kin (viz., his younger 
brother and his nephew, the plaintiff.) (Page 34.) 



CHAPTER II. 

HBAT AND COLD. 

(CoNsroEBED Medico-Legallt.) 

The Temperatures of Health and Disease. — The Tolerance of the Bodj for Extreine8 
of Heat and Cold.— (A) The Effects of Extreme Cold.—Sjmptoms.— The Treat- 
ment of Persons Suffering from Exposure to Cold. — Post-Mortem Appearances. — 
(B) The Effects of Extreme Heat. — Thermic Fever. — Sunstroke. — Sjmptoms. — 
Treatment. — Post-Mortem Appearances. 

(Illustrative CaseSj page 82.) 

Mdremes of Terrvperature considered generaUy. 

In health, tlie body lias an average temperature in the mouth and 
axilla of 98.6° F. (37° C. or 29.6° K.), wliilst in the rectum and vagina, 
the temperature usuallj is from 0.9° to 1.3° F. higher. The dailj 
range (excursus) rarely exceeds 1.8° F. (= 1° C.) above or below the 
average stated. In other words, the axillary temperature maj/IzZZ to 
about 97° F. (36.1° C.) without collapse, or rise to 100° F. (37.77° C.) 
without fever.* 

Heat production in the body is admittedly a complex problem. At 
any rate ali are agreed that the body temperature is of internal origin, 
external heat playing no other part than as an economizer of the heat 
generated within. And again, whatever other internal sources of heat 
there may be (such as muscular movements, capillary friction, etc), 
the chief part results from tissue change, and the decomposition of 
nutritive substances. 

Thus it woiild seem that the heat-regulating power of the human 
body suffices in health by the use of appropriate f ood, clothing {B7*itish 
Med. Journ., 1874, 11., p. 824), and other means, to preserve the tem- 
perature within a very narrow range — age, sex, condition in lif e, season 

^ Even in children, where the temperature is very mobile, thefc limits are rarelj 
exceeded. 
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of year, climate, etc, apparently making little difEerencc. {Lancct, 
March 13, 1880, p. 430.) 

Bnt in most diseaBGB, and after accidenta, the temperature nEna]ly 
rises or falla beyond the normaL On tliis fact tlie uee of the clinical 
tliermometer depends. 

TlniB tlie bodj temperature in casea o£ accident and in certain dis- 
eases may become ver}" liigb, 108° F. being common in severe agues 
and in neuroses, whilst 115" F. has been attained in scarlet fever, 
Even a temperature of 122° F. is recorded by Mr. Teale, after injuriea 
oecaeioned by a fall from a ]iorse(Meeting of Clinical Society, Feb. 
26tli, 1875). 

Or taking the opposite condition of very low temperatnres, Dr. J. 
J. Eeincke {British tmd ForeUjn Medico- Vhirurgiail Jieview, April, 
1876) records the čase of a man, tet. 34, picked up in a state of intosi- 
cation at naidnight {the thermometer in the air registering 30° F.), 
vhoso temperature in the rectum at 8 A, M, waa only 75° F, After 
two honra it rose to 77° F., and at 12 noon reached 82° F, Eeaction 
then set in, when the temperature roee above the normal. He recov- 
ered perfectly. In aiiother čase of aleoholisra recorded hy Magnall, 
where a man was esposed to a cold and damp atmosphere, liis tem- 
peratnre sank as low as 78.8° F. (26" C.)' 

But these cases of very high and of Tery low teraperaturea are ex- 
ceptionah The high temperatni-es of fevera are often tolerated, and 
terminale favorably, becaiise there are remissions. Hany consump- 
tives live for months with a temperature greatly above the average, 
becanse at some hoor of the day or night (if not every day, at least 
i'every other day), it falls either to the norraal, or rery near it. Bnt as 
pgeneral lawa tlie two f ollowing etatements may be received : — 

(1.) ^the temperature of a v^arm-Maoded animal he raised ly any 
means 11° to 13° F. {— 6.1° to 7.20° O.) above the normal - 
for amy le/ngth oftlme, deaih is iTievitahle.* M 

Bemard'a experiment9 Bhow that even 7° to 9° T.j^lns the normal " 
heat, if continued, killa most auimals. In sucli cases cadaveric rigidity 
eets in rapidly, is atronglj marked, and laats a long tirne. 



' Terjr high, and sometiniHB rerr low. tetoperalnres ooeor ahortlj bafore dsilli. 
KTerj Rente diseaaes, ospeciall;^ neurosiis, siioli na tetanuB, etc, and fevera (Includiag 
iholera) are knotm to eihibit grent hent just before and after denth. 

■ Sea BichardBOD [Med. Timea and Gagetlf, Jan. 9, 16S9), Bernard, Choesat, De la 
oohe, Berger {Btprrktteet itfir la Effeia gTi'uiw forls CluUeiir praduit »ur CJIhonomie, 
1, 1S06 ; Joumai dt PhyKigue, t. 03, 71, and 77). 
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(2.) If a v^a/rrnMooded cmimal is kepi in a cold so interne tkat 
norinaZ tem/perature is depressed far any length of vime 1 
to 27° F. (= 10° or 15° (7.), death is in&vitable. 

This wa8 8liown experimentally by "VValther^s experimeiits. In t 
čase of rabbits, it lias been f ound tliat thev die immediatelj their te 
perature is reduced 16.2° F. (9° C.) below^he normal. Artificial t 
piration may restore some whicli have not been qiiite so miich cool 
but iinless artificial respiration is used, it has been found that a lo 
exposure to cold prevents their regaining warmthj even in a warm 
mosphere. Some of the lower animals may no donbt be complet< 
f rožen, and yet recover ; and stories of the resnscitation of froa 
human beings are on record. On this point we may 8ay, that we ht 
no authentic čase of recovery where the whole body has been froa 
No doiibt parts of the body may be frozen without mnch harm resi 
ing. Thus John Hunter and others 6howed that the ears of rabi 
and the corabs of cocks may be so frozen as to be rendered hard a 
brittle, and yet recover vitality with proper čare.* Experience sho 
not only a wonderful law of tolerance as regards extremes of tempe 
ture borne by different nations, but also of tolerance in respect to 
dividuals, «.^., aeronauts, Arctic explorers, etc. 

This subject may become iraportant in relation to qiiestion8 of & 
vivorship. Thus it may be necessary to con sider which sex, a 
wliether the young, the middle-aged, or the old, bear extremes of hi 
and cold best. Our answer to this question, so far as experience a 
experiment8 allow us to formulate a reply, must bo as follows : — 

(a.) The very young^ cmd the very old^ have limited jWJoers of he 
jrroduction, They^ therefore^ hear extreme cold hod 
Ybung adults hear cold hest, whilst young males hear a 
hetter thanfemales of the sanie age. 

Ricord has 8hown that the mortality from cold is twice as great 
those ui^der 20 years of age, as in those between 20 and 40, but ti 
after 40 the power of resisting cold diminishes to sucli an extent, ti 
the danger to lif e is doubled f or every additional nine jears. — (" Le 
cety'* 1874, n., p. 844. See also Dr. Buchan'8 Paper in the " Medi^ 
Times a/nd Gazette^' 1879, I., 93 ; " British Med. Joum.,'' 1875, ] 
p. 791.) (See page 65.) 

* See some experiments on toads, in the "London and Edinburgh Journal of Me 
cal Science," Feb., 1843. For the effects of cold on cold-blooded animals, see a sei 
of experiments by Doehnhofif, recorded in the London Medical Becord, 1873, p. 3( 
also Experiment8 b/ Prof. Horvath, of KieWf British Med, Jcum,^ 1878, L, p. 204. 
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(h.) Th& young are said to hear &drem^ Iieat ietier than the middle- 
aged or tlie oM. 

Beck Btates thia on the fluthority of Burekhardt, biit it requires, in 
onr opinioii, furtber confirmadoti. Many of tlie victims o£ simstroke 
areyonng people, aud one of tlie earlieat recorded caaea waa that of a 
cliild (2 Kb}^a iv. 18). 

Froin tlie facts we liave noted — (1) of tlie narrow rango o£ health 
teinperatm'es, and (3) of the weU-inarked alteratiooa of temperature in 
certain diseaaes — it f onow3 that f ew things are more trjing to tlie body 
even in health, than rapid cbanges of temperature. Men live and 
tbrive, it ia troe, botb in tbe Tropics and in the e.\trenie Xorth and 
South ; but thoae Beasona and placea in whic:li thei^e is a great diyersity 
of temperature during tlie 24 honre, are deemod unhcalthv. The one 
circnmstance in whi(;li tlic various " health reeorts " agree (and tbey 
^ree in nothing else, for Bonie are very warin, and otbera very cold), ia 
tiiat the dailj fluctuationa of temperature are cornparatively eiiglit. 

As regai-da exiemal teraperaturee, it ia not eaBy to fix any limit to 
tbe degr''e of eitber heat or cold, that may not be temporarily borne 
hy the buman body, withont ita being fi^ozen or bumt to deatb. Tbe 
ekin le a coudnetor of low power. It is, in fact, an apparatiis of isola- 
tion and regulation, being braced up and tense in cold weatiier, and 
relaxed in liot. Hence, to keep tiio skin liealtby in winter tirne (and 
to bo healtby it raust be clean), ia aa necessary as to keep it warm. It 
ia imposfiible to flx the preciae tirno required to transmit tbe esternal 
heat or cold tlirougli the skin to the stnicturea beneatli, ao mucli de- 
pending, in tliie reapect, on the vitality of tbe integuments ; aod it ia 
no doubt becauso of tbis difference of tranaraiBsion, that heat and cold 
are BO difFerent1y borne by different people. 

Extreme esternal cold with proper preeaiitiona may be tolerated. 
Tbua Captain Narea and liia men lived for aome ^eeka in 100 degreea 
of froat. I have known an omnibns driver frozen to bis seat, and the 
reina to his hande, and at tbo samo tirne rendered partia]Iy inaensible, 
by esposure to cold on a severe ■ffinter'8 night, and yet recover after 
treatment. {Caae 2.) 

When strong and healthy warm-blooded animala are immersed in 
ice-cold water, they rapidly aink even if thev are Bwimraei-8, death aa 
a mle being rapid and free from pain. It bas been eiipposed that this 
result ia dne to cramp preventing tbera making exertion. Dr. Eich- 
ardson tbinks it dne to peripberal nervoua sboek and audden eNhaus- 
tioii of tbe nervous centres, by the direct extraction of aninial heat. 

Stili, caBea of an opposite kind are recorded. Tbus Dr. Kichard' 
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son States he has known a kitten recover af ter two liours' immersio 
in ice-cold water. A čase is raentioned where a man immersed i 
water at the freezing-point for twelve miniites wa8 resnscitated (I> 
Belgrave). Richardson has sliown liow a carp, solidified by cold an 
apparentlj dead, may be restored to active life, by the eautious add 
tion of warm water to the ice-cold water in wliich it was immersec 
(See " Med. Times and GazeUe;' Feb. 18, 1871, p. 182.) 

Equally remarkable are the extreme8 of heat that the human bod 
will bear for a short time. Thus Chabert, the " Fire King," was i 
the habit of entering an oven, the temperature of which wa8 fror 
400° to 600° F. (205° to 315° C). In such cases the skin no doul 
becomes protected by a covering of steam f rom the vaporization of th 
perspiration, the water gas formed being a bad conductor of heat, th 
evil effects that might otherwise occur being in this manner preventec 



A. — Effects of Extreme Cold. 

Tlie application of cold has on inore than one occasion been em 
plojed homicidallj {Cases 7 and 8). As a rule, however, death fror 
cold is accidental, and is certainlj not likelj to be suicidal. 

An ex treme winter invariably increases the general rate of moilal 
ity, the increase being chiefly amongst children and the aged. Di 
Carpenter {" Prmaiples of Human Physiology^'^ 7th Ed., p. 497 
quotes an interesting table from Quetelet's " Essai de Physique Sociale 
(tom. I., p. 197), in which this fact is 6trikingly shown by the mortalit; 
at various ages in Brussels, during dififerent months of the year. MM 
Villerme and Milne-Edwards have given us similar statistics in respec 
to the mortality of children in French foundling hospitals. That 
fall of temperature affects even the well-to-do classes in England, i 
shown by the " Deaths" column in the " Times'^ during the winte 
months. 

It has been already noted that " although the surface may appea 
to be chilled by external cold, the underlying parts of the body an 
not, at first, necessarily lowered in temperature. If the skin be wel 
developed, and possess the power to contract and maintain its tonicity 
the resistance will be kept up sufficiently long to enable the organisn 
within to accumulate heat for its maintenance at a natural temperature 
so that when the skin relaxes, the surface will indicate by what we cal 
'a glow' the establishment of a defensive state. If cold be agaii 
applied, either by a blast of cold air or by the contact of wet clothing 
the skin may again contract, when the process of heat-accumulation 
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I witb t!ie local determination elicited by tlic etimulus to the nervous 
I Byfltem, will probably be repeated ; but, unleBS the skin Iiappena to be 
L 8tructTiralIy and functionallj developed to an extent Bcarcelj poesible 
I at any part of the Burface whicb is liabituallj covered by clothing, 
there will rapidlj eome a tirne when the exteriial coid will no longer 
catise healtliy contraction, and no reaction is likely to occiir. When 
that moment arrives — and it niaj be verj earlj in the čase of wealdj 
persons — the isolating properties of the integument will be exhanBted, 
and either the bodj may be rapidly eooled, or a special call will be 
made on the apparatua of interaal heat, leading to a rate of prodnc- 
I tion which will establish what we ca!l fever." (^'■I.amcet" Dee. 6, 
1^1879.) 

It ia of primary importance in considering cases of thie kind that 

I we should bear in mind that the evil effecta of severe eold are greatij 

J 'intenBified by certain eonditions. Thua f atigue, exhauetion from want 

( of f ood (because internal warmtli is not generated in eufficient quantity 

I to make up f or the loas) (see " Edin. Med. Joum." XIII., p. 858), 

I meutal depression, habits of iutoxication {Caso 3), previous ilhiess, in 

fact anythiug that tenda to ]ower the pliysical power8, will predispoee 

to tlie aevere or fatal efEects of cold. These two faets therefore are of 

importance to bear in mind forenaicaIIy ; (1) that a eold which woiild 

kili one peraon might do no harm to a second, and (2) that a cold whicb 

at one time might do no harm to a persoii, woiild, at another tirne, to 

the eame pereon, prove fatah 

Again, a damp eold, aucli aa wet clothing, a cold and damp atraos- 
phere, partial iraiueraion in water dnring cold weat]ier, etc., is far more 
depre&sing and dangeroua than a dry cold, A etrong wind by acceler- 

Iating evaporation haa also a powei-fiil influence in inten8ifying the in- 
inrious action of cold. [See Wnnderlich on " Temperature," New 
:Bydenham Societj'a Tranelation, pp. 128, 323, etc. ; also a T.,ecture on 
Hia EfEects of Coid by Prof. Parrot (" Prog-riia M^dimi;' March 13, 
ttSSO).] 
I There are foiir caaea in particnlar where esposnre to cold mayfonn 
libe Bubject of legal inqniry ; viz, (J.), in n^w-born infanis ; (II.) m 
^ung chUdren. ; (III.) in i/te ineana ; and (IV.) in those loho have 
feo^/oed aerioua wou7UŽs. 
(I.) In ]!^ew-honi Infant«. — -A living child, warm from the worab, 
soon Biiccumba if it is left unclothed, or if it is esposed to the air of a 
cold apartment, or if it ia allowed to lie on cold atonea, etc. A warm 
room and warm clothing are the indispenaable regnirements of a new- 
bom child. (Casea 14 to 20.) 
^ Vol. 1L— 5 
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In cases where a mother is charged witli cansing the death of 
child by itBexposure, the medical juristmnst consider foiirqne8tioiu 

(1.) Was the child matnre, and was it bom alive ? 
(2.) Does the post-mortem reveal either such diseased conditioi 
8uch marks of violence as may account f or death ? If 
are the appearances consistent with death from cold (see { 
72), viz. :— 
(a.) An arterial color of blood. 
(P.) An accumiilation of blood on both sides.of the hc 

and in the larger blood-vessels. 
(y,) An extreme pallor of the sorface of the body, \ 

congestion of the viscera. 
(S.) The exi8tence of frost erjthems. 
(3.) Is the plače where the body was found, the conditions ur 
which it wa8 expo8ed, and the temperature at the timi 
the expo8ure, such as would probablj destroj the life c 
new-born child ? 
(4.) Having regard to the historj of the birth — was the expo£ 
of the child (a) acciderUal (as in the čase ofTapid deliT' 
whil6t the mother is walking about and no one within hi 
ing, sjncope from loss of blood preventing her giving atl 
tion to the necessities of her offspring, or calling to other 
assist her) {Cases 16 and 18) ; or (fi) wa8 it the result of < 
pahle negligencej or (y) of recMesa ind/ifference (such as 
abandonment of the child), which constitutes manslaugi 
{Cases 14 and 15), (infanticide by omission) — or {S) was 
exposure an act of wilful malice (murdefi^. 

(H.) In Young ChiM/ren. — ^A person may be charged with acca 
ating the death of a child by a course of treatment pursued ignorar 
but with the best intention ; whilst such treatment may be adoped 
others in such manner as to escape the arm of the law, neverthel 
with the certain object of getting rid of the child. 

Although it is from the prolonged application of intense cold t 
dangerous symptom8 usually occur, it is well to remember that not i 
important resiilts may follow comparatively slight chills. {Čase 1.) 
cold bath in winter (that is, water at the temperature of the day), c< 
sidering that the interaal heat of the body is practically the sa 
winter and summer, is a " luxury " of very doubtf ul general advanti 
{Cases 11 and 21). It is strange to note the satisfaction and glee w 
which some parents will teli how their children (including an infa 
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may be oi a few months old) go oiit, and that not Tinlikelj in perarabu- 
latore, every day in the winter, exeept wlieii tlie weather is too bad ; — 
or that they never miss their cold batli in tlie morniiig, breakiiig the 
ice for the purpose, as thoiigh there wa3 some epecial virtiie in sucli 
nncalled for ablutions ; — or that thej have never acuustoTned them to 
fires io their bedrooms, becauee they want them to grow up atrong and 
hardy. Bare arma, necks, and lega maj be a pleasure to the ejes uf 
parents, hut certain is it that thcj are not a lnxury to the childreD, and 
far from seldora prove tho atarting-point of maiiy serioiis i!ls in after- 
life. Given a temperature below 50° F., it is abaurd to espoae cliildren 
to outdoor cold, if they are too yoiing to walk or rnn. Perambulators 
were invented with far greater consideration for tlie feelinge of parenta 
and mirses than for tlie health of children, Admitting tliat with pro- 
per esceptiona a cold sponge bath niay be of service to adulta, -vre 
donbt whether evcTi in their čase good can resiilt fi-om the daily total 
imrnersion of the body, ■whi]at it is certain that in children snch a 
course of treatment is dangerons in the estreme. "If the cold batli in 
winter be so uaed aa merety to atimiUate the organism to increased ac- 
tivity, and there could be some gnarantee that the heat production 
corresponds to the heat parted wit]i, it may be ali very ^ell. The 
proof of benefit ia Btimulation, viz., redneas and ateaming of the sur- 
face. But if stinndation be not induced evil must reault, and the 
ehances are too serious to venture."— ("Zance^," 1879, I., p. 129.) 

No doubt eliildren are to be met witli of raoi-e than ordinary 
strength, ■vvhere the rapidity and intensitv of the reaction saves them 
from the evil effecta of tlie cold batli, but the risk even then is far too 
great to justifj its daily repetition, The moraing'8 bath (needful as a 
matter of cleanlinesa and to keep the skin heaUhy), sliould be a thor- 
ough Traahing Vith water between 75° and 80° F., reaction and healthy 
oircnlation being obtained by means of efficient friction.' The aleep- 
ing room for childron ahould never be below 60° F., nor the living 
room below 65° F. SufBcient clothing, by ■which ve imply eoveringa 
for tlie armg, lega and neek, ahould be provided. And ali thia ia nat- 
nrally suggeated wheti we consider tho neeeaaitj for maintaining 

' It is oommonij aupposed Ihal if a peraon be heatod and pprepirtng, a fild Imfh (aa 
Tor ezampln a sea or riv«r plung« In aumniBr tirne) is injariona. Uodoubtedlj it is, if 
tha person Btops In tlie watar too long, but not otiierwise. On tliis point we irould orge 
Qax everj one mnat deoide for himself vhat suita, and wbst dom not suit, him ; but 
ipBSking genBrally. we maj Bay that such n cold batli ia onij- dangeroua whBn tha per- 
aon fsoold, and not whea he is hot, provided ha docn not staj in too long. Dr. Cope- 
Iftnd calla special attenlian to the injurloua effeala of a cold bath vrhen tho bod; is muoh 
fatigned by musoular eiertiooa. saiual eitesBes, ond the like. For want of knovring 
or fttlendlng to this, Alexander the Great nearl/ loat his life. 



d 



68 LEGAL MEDICINE. 

warmth, more particnlarly in the čase of children, and the danger cei 
tain to result from a prolonged application of intense cold to the en 
tire surface of the body. That serious sjmptoms may arise fror 
neglect of these precautions is certain, and the medical jnrist maj b 
called npon to consider how far they have been persevered in witl 
criminal intent, under the plea of bringing np a child strong an< 
vigorous. 

(III.) In the Inso/ne. — In mania the patient is freqnently i/nsenai 
hle, 80 far as his f eelings are concemed, both to cold and heat ; al 
though he is equally5 and perhaps even more stiscepHble to their efiFect 
than a person in health. Thus f or ali the madman cares he will lit 
naked out of doors on cold stones in the coldest winter weather ; oi 
on the other hand, carele8sly handle red-hot coals. Should snch a casi 
become one of legal inquiry, it must be remembcred that exposnre t< 
cold under circumstances of apparent barbarity, may be the act of i 
madman, and not one of cruelty forced npon him, either as a punish 
ment by his keeper, or for criminal parposes by those whom it maj 
be supposed have an interept in his d«a*h. 

In Oa^e 21 it would seem that a cold 8hower bath at 45° F. (7.22* 
C), followed by a dose of tartar emetic, caused the death of a lunatic 
in fif teen minutes. 

(IY.) In the čase of the Woimded. — The increased danger ol 
wound8 resulting from exposure to cold, may prove important medico- 
legally. Undoubtedly a wound from which a person wonld rapidlj 
recover if the injury were properly cared for, might under circum- 
stances of long-continued exposure, assume serious importance, and 
even endanger life by inducing complications, such as tetanus. (Sec 
Paper by Professor Yerneuil, " Gos. des H&p,^'^ November 13, 1879 ; 
" Med, Times cmd Gazette^^ 1879, II., p. 601.) An important forensic 
question of this nature is possible, seeing how a comparatively slight 
wound administered without murderous intent, might in this mannei 
prove fatal. 

Beck has coUected a number of cases of sudden death/rom d/rmh 
mg cold water when heated. We believe these cases do not strictly 
belong to the effects of cold, but are far more akin to he(xtra/poplexy, 
Many people drink freely of the coldest drinks and partake of ices 
when very hot, with perfect impunity. When the use of ices first be- 
came common in America and England, there were dreadfid prognos- 
tications as to their effects, which certainly have, for the most part 
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been fslsified. StiJ], eases of sudden death oecur from tirne to time 
after the ingestion of great gaantities of cold water by persons Yiolently 
heated. Such resalts may be explained in varioiia ways : — - 

(1.) That in most of tlio cases tliere haa been exti-eme fatigue, and 
the body subjeeted to great heat. Death may therefore result from 
8yncope, eshaustion, ov eolar apoplexy. 

(9.) In others, the ingestion of a large quantity of water may cause 
the red blood corpiisclea to Bweil inordinately, and bo produce blocks 
{thromboBis) and consequent congestion in the capillaries of the lunge 
and other organs. 

(3.) In a few, death niay be dne to the shock which the fall 
teiaperatiu'e produced by the cold lifjuid has canaed to the heart. 



Sijrivptoms "prod/uced hy Cold. 



The application of extrenie cold to the surface of the body effecte 
a manifest depression of tlie hearfs action. The priraary resiilta are 
certain painful feelings, and a piu-ple lividity of ekin, npon whieh 
blisters frequent!y form. Theee are Bueceeded by headache and occa- 
eional vomiting (Oase 1), nnmbness, anfestheBia {^^ Zcmcet,^^ 1873, I, p. 
779, and " Med. Times wnd GazeUe^'' 1879, I., p. 347), and a maiked 
pallor of tlie skin. "VVith tlie Lyper£emic condition of the organs cou- 
Bequent npon the blood being forced inward, we often find congestion 
of the genitals and priapism. A low temperature and a feeble weak 
polee are commonlj noted, biit a high temperature has also been re- 
<Jorded, [Cohb 1.) Stiffnesa of the limbs, chiefly due to impaired 
contractOe power of the mnseles, torpor, and a condition of coma i'e- 
eiilting from congestion of the nervone centres, and from which the 
snfferer can only be roused with great difficiilty, follow in due course. 
(C. Uernard fouud that the blood absorbed less oxygen at a Iow tem- 
perature. " Legons" 1859, p. 114.) LaBtly, a complete siispension of 
respiration and of the heart^s action ensue, and the victim perishea 
{coup defroid). 

We are indebted to Lieut. Payer for an interesting acconnt of the 
effecta of an intense arctic cold. We must, however, remark that some 
of the Bjniptoms detailed, read as thoiigh they were the results of 
«:urvy, rather than the effecta of severe cold pure and simple. (Geo- 
graphical Society of Vienna — see " London Med. Jiec." Jii]y 15, 1875.) 
He States that the men were nnable to touch a metal cnp with their 
lipa or hands, becanse it felt like red-hot iron. Ue also remarka that 
the cold aeemed to paralyze the will, bo that the men, from the nn- 
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steadiness o£ their gait, stammering talk, and sloivnese of mental oper- 
ations, seemed as if mtoxicated, — effects no doubt due to congestion of 
the brain. Further, the cold created a tormenting thirst. If to re- 
lieve this, 6now wa8 put iuto the mouth, it speedilj caused inflammar 
tion of the throat, palate, and tongue. The smeli and taste, he re- 
marks, were much enfeebled. If locomotion wa8 stopped, owing to 
the sleepiness induced, the soles of the feet rapidlj became insensible. 
The secretion of the ejes and noše was greatly increased, whilst per- 
spiration almost entirely ceased. (A further account of the effects of 
severe cold and privations are recorded in Čase 9.) 

Further we may add that severe nervous sjmptoms, such as tetanic 
convulsions and delirium {Čase 1), have been recorded. 

Amongst the minor effects of coldj chilblains and sores on the ex- 
treraities, which are often slow to heal, may be mentioned. {Čase 10.) 
In what is called frosibite^ the part which at first was Uvid, cold, 
and numb, becomes almost bloodless, of an ashy grey color, per- 
fectly insensible, and much reduced in bulk. The noše, ears, or ex- 
tremities are the parts most likely to suffer. (" I/mcetj^ 1871, 1., 26^ 
60.) 

A čase of gangrene of the lungs and death, following immersion in 
cold water, is recorded. {Čase 11.) 

Sometimes death from cold is very rapid {Ca>se 21), whilst at other 
tiraes it takes plače after a considerable interval. {Cases 1, 13.) Se- 
vere cases not unfrequently recover if promptly treated. {Cases 2, 12.) 

The period of reaction is not without its danger. As a f act the 
depression of the heart's action mentioned as resulting from the appli- 
cation of cold, is liable to increase rather than to lessen, as the cold i& 
discontinued. (See Draper, " Amer. Journ, of Science amd Art^'* IV., 
Dec, 1872.) TJnder ordinary conditions, a series of symptoms occurs 
during reaction, similar in many respects to those succeeding the shock 
resulting from a blow. {Richa/rdson.) 

If the parts already subjected to a great cold be warmed too sud- 
denly, gangrene is apt to set in. (" Med, Times a/nd Gazette^^ 1871, 
II., p. 678.) No doubt in cases where the patients are otherwise out 
of health, this result is sp^cially liable to occur. {Čase 12.) Further, 
the condition of the shins and ankles of persons (more e8pecially in the 
čase of the old and ill-fed) who during or after exposure to severe 
cold have crouched over fires, is often of such a nature that it might 
be supposed they were suffering from contusions and bruises the result 
of violence. Baron Larrey (" Med. de Chirurg, MiUt,,'^ tom. III., p. 
60) records how during the French campaign in Poland, for a few 
days before and after the battle of Eylau (Feb. 7th and 8th, 1807), 



there wa8 s, cold raiiging fiom 10° to 13" beIow zero of K^anmnr 
(= 20° to 25^ below freeziiig F.), Snowfell duriug most of the battle. 
But thougb tlie troops were daj and night esposed to tliis uioat inclem- 
ent weat]ier, and the eoldiers of tlie Imperial Guaid in partieular were 
nearly motionlesa for tweiity-£oHr hours, there were uo evil resulte. 
Bal on the night of tlie 'Jtli of February, a euddeu tbaw commenced, 
aod immediatelj a great number of soldiers preaented tbemselves at 
the ambulances, complaining of Bevere mnnbnesB, pain, and pricking 
of the feet. Sonie had merely ejniptoms like thoae of chilblaina or 
froBtbite, but many had gangrene, the toes having alreadj become dry 
and black, w]iilfit in eome the entire foot had perished. Mr. Solly 

' inentioitB a Bimilar čase. {South's " CheHm" Vol. L, p. 128 ; Dmitfa 

" Surgery," ch. V., p. 156 ; Miller'B " P/^inci^les of SurgeryP p. 275.) 

In Caae 12 we have recorded some of the more severe effects of 

I cold in the čase of an nnbcalthy and diseased constitiition. 

During 1'eaction a temperature iudicating fever frequeutlj resulta. 



Treat^tie-nt of J^ernons e^rpostd tu Jietntme i 



tfi. I 



The great principle of treatmeiit is to resiore the vHS/rmih of the 
pa/rt graduaUif. To do this it should be rubbed witli Bnow or iced 
■ffater, Bubstituting after a tirne cold water for the iced water, and at a 
later period dry friction. No iire should be in the room (if a small 
one) whei'e the patient is, or if the room is large, lie sliouSd be at a 
considerable distance from tlie fire. Tlie limb, wiien a certain warmth 
bas been attained, should be wrapped in some non-couducting mate- 
rial Bueh as cotton-wool. If the whole body be much chilled, the pa- 
tient fihonid be put to bed in a room of moderate temperature, and 
dry friction or atimulating erabrocations einployed. Hot coffee {"Ltiiv- 
eet" 1876, U., p. 844), or hot wine and water should be administered, 
and for some reasons the former ia preferable. Alcohol certainly 
should be avoided during expoBure to cold, bnt may be advantageouslj 
given afterward. (" /jincet" Jan., 1876.) 

To guard against tha evil efEects of cold, the use of non-condncting 
clothing (fiu-s, flannels, etc.), a tolerably Kberal diet, and artificial 
warmth and e-^erciso, aro the chief means af oiir command. 

Wo muat not omit to mention the itses of i.-old In aurt/enj, TOilh 
which the name of Esmarch is especiall/ connected. The phjsician 
i« often taunted with empIoying both heat and cold in the treatment 
of indammation, using the one if the other faiis. The key to thia ap- 
parent paradox is to be found in the fact that the effects of extreme 

\ 
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heat and of extreme cold on the bodj are in manj respects verj sim 
lar. {Cdse 11.) As an example, both produce vesicationB. 



P^st-morienh Appea/rcmces, 

jRigor mortis (f or which the stiffness of a frozen body mnst not b 
mistaken) generallj 8ets in 8lowIy, and lasts a long tirne. 

If the medical jurist be asked whether, judging by the post-moi 
tem in any given čase, expo8ure to cold wa8, or wa8 not, the prima/r^ 
cavse of death, he should, we are convinced, rely rather on commoi 
sense than on any special post-mortem appearances. The absenee o 
other signs and causes of death (especially the absenee of marks of rio 
lence) — the season of the year — tlie plaee wheTe, and the cireumstance 
under which, the body wa8 found — the extemal temperature, ete. 
mnst in such cases be 6peeially considered. 

Dr. Ogston, who has recorded the results of the post-mortem in 
speetion (in ali) of 16 bodies after death from cold (^' BriUah cunc 
Foreign Medico- Chi/rurgical Remefw^'* 1855), states that, given th( 
absenee of any other obvious c^use of death, and the presence of the 
following four post-mortem appearanees, the medical jurist would b€ 
justified in stating, if not with absolute certainty at any rate with high 
probability, that death resulted from exposure to cold. He, however, 
remarks that in children the appearances were not so characteristic ae 
in adults. 

(1.) An a/rterial hue of the hlood generaUy, except when viewed in 
mass within the heart. In two of the cases this bright color of the 
blood was not observed by Ogston. This arterial blood tint is men- 
tioned by Blosfeld of Kasan (Henke's " Zeitschrift,^ 1860) as occur- 
ring in his nine cases of death from cold, and by Dr. Hilty in his čase 
{Čase 3). Neither Krajewsky, however (Henke'8 '' Zeit8chrift^^\ in 
his five cases, nor Dieberg (Casper's " Vierteljahrss.,^^ 1864) in his ten 
cases, mentions this peculiar blood coloration. 

(2.) A71 unvsual (icGumulation of hlood on hoth sides of the heari^ 
cmd m the hlood-vessels of the chest. — Quelmalz (see Čase 4), Blos- 
feld (as above), Dieberg (as above), and Hilty ( Čase 3) agree in this, 
but Krajew8ky (as above) has not mentioned it as occuiTing in his 
cases. 

(3.) PaUor of the general mirface of the hody, amd oongesUon of the 
viscera most largeh/ 8uppliedwith hlood. {Cases 3, 5, 20.)— In three 
of Dr. Og8ton's cases congestion of the brain, and in seven congestion 
of the liver, was only moderate. Pallor of the skin was remarked by 
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Ogaton in ali tbe cases of children bat one. In Vase 4 tke viscera 
were not materiallj congested, but this čase can Bcarcely be'^'egarded 
in tbe trne sense as a death from cold. Thia condition of tbe surface 
and viscera is mentioned by Bloafeld, Ki'ajewsky, and Diebei-g as hav- 
ing besa noted by them. 

(4.) Jrreguhjff mul diiaky^i^ patches on UrrvUed jportums of ifie ex- 
ieiior of tke }>ody, eoen, in tke nonrdependent j>arta (fnst-erj-thems). 
Theee patchefl contrast strongly witii t!ie pailid skin. (Oaee 3.) This 
condition v/a-B noted by Ogston in aH his cases occurring in eliildreu. 
Bloafeld, KrajewBky (ndio explains the existence of theae patebea by 
the removal of tbe corpse to a wariii temperature), Dieberg (wbo ac- 
counts for tbem by the aetion of cold on tbe dead body), and llilty, 
liave Beverally recorded tliese froat-erytlieni8 as occurring in tbeir 



Quelinalz recorda having found poly|»us concretions in tbe large 
veiua and arteriee in one caae of death froiu cold. (Cass 6.) 

Certain parta and organa of the body may be found frozen. 
(Gase 4.) But this, probablj, aa a nde is a post-mortem, and not a 
life phenomenon. 

In Caee 4 the post-mortem appearances did not eorreapond wit!i 
death from tlie effecta of cold. This Buggesta the remark, that because 
a body is found in the snow or in iee, death ia not necessarily the re- 
8nlt of cold. Li the caae in queation, there is littlo doubt tliat a fit 
wa8 the true cauae of the fatal ending, and that the oceurrence of this 
fit out of doors on a cold day was a mere coiucidence. This wonld ac- 
connt, moreover, for the slight abrasions found od the fingers in the 
caee in queation. 

Putrefaction does not occur a,t a freezing temperature. If, there- 
fore, a decomposed corpae is taken out of the ice or eno«-, it is practi- 
cally certain, even supposing the peraoii died from cold, that the body 
meantime had been subjected to a warmth auffieient to develop and 
aseist the putrefactive procesa. Of course, the chances in such casea 
are that tho person did not die from cold at ali, but that aome days 
after deatli (that is, after putrefaction commenced), the body had been 
brought from a warm plače to the spot where it waa foimd. If, pre- 
viou8ly to finding the decoinpoaed body, there had been a long con- 
tinuance of cold weather, the probabilitj that such ivae the caae wou!d 
be greatly increased. {Caae 19.) 
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[For papers and lectures on sunstroke, see " If€W York Med. 
Joumalj^ Xn., p. 90; ''Med. Times cmd Oazette^'* March 16th, 
1878, p. 271 (Dr, Handfield Jones) ; " British Med. Jov/mal,'' July 
9th, 1870, p. 35 (Dr. Henry Thomson) ; Aitken's " Medicine^' II., p. 
380.] 

A heat that raises the body temperature above the normal, is as 
f atal as a cold that reduces it below the normal. In certain American 
towns during the hot weather, the mortality f rom " sunstroke " has at 
times beeh enormous. Thus at St. Louis, the temperature from July 
lOth to 20th, 1878, ranged from 83° to 1(30° F., and during this period 
one-third of the mortality wa8 ascribed to the heat. (Dr. Kennard, 
''New Orleans Med. e/imni.," October, 1878.) At New York the 
deaths from sunstroke have been at times very numerous. {^''Lcmcet^^ 
July 23d, 1870.) 

Dr. Horatio C. ^ood, to whom we are indebted for much careful 
work on the effects of heat (" Thermic Fever, or Sunstroke," Triibner, 
1872; '' Lancet;' :ixi\y 27th, 1872 ; "PhUadeljphia Medical Times;' 
August 5th, 1876), considers that there are three classes of cases con- 
f ounded under the general term " sunstroke." In the ^5^ elass (which 
is very rare), we have acute meningitis or phrenitis {coup-de-soleil). Ju 
the second dass^ we have heat exhaustion with collapse, accompanied by 
a rapid, f eeble pulse ; a cool, moist skin, and a tendency to syncope. In 
the third classj we have thermic fever, and to this the name sunstroke 
is, he considers, a misnomer. It is not, in his opinion, the sun merely 
that is the active agent (for attacks of sunstroke occur at night as well 
as Dy day), any more than it is blood-poisoning ; but it is the action 
of extemal heat, independently of its source — in other words, it is a 
matter of indiflference whether the source of heat be the sun, a f actory, 
a hot-house, a sweating room in a Turkish bath (in which bad effects 
have been recorded) {Cdse 22a), an engine-room, etc. The effects of 
the heat, moreover, are always far more severe when they occur to 
those unaccustomed to an abnormal temperature. {Cases 22, 25.) 

But something more than heat is required to induce thermic fever. 
An impure air and an atmosphere saturated with moisture by which 
evaporation from the skin is interfered with (evaporation being the 
principal means of effecting a cooling of the body), are most impor- 
tant f actors. 
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Tlie Bweatiiig rooni of a Turkish batli ehonld not be heated by a. 
flue pasaing round tlie room, but eliould be a well ventUated apart- 
raent, the ventilatora beiiig placed level witb the floor, aud tbe heat 
maititained by a constant iQtiiix of pure liot air. ]3y tlie latter process 
tlie air will be hot but pure ; whilst by tbe forraer, the eame air — 
pollated by tbe inmatea of the apartnient, and more or leea saturated, 
with moistare- — ia heated over and ovcr again, the door being the only 
chance of adniitting fresh air. 

I have had an opportunity of watehing an excellent esperiment, in 
illnstration of the prolouged action of a liigh temperature, conducted 
by Mr, Ee!l, of the Grosvenor Terrace Turkisli Baths, "NVestrainster, 
on himaelf. He remained in the liot room of the bath, day and 
night withoiit onee leaving it from 9 a. m. on Mondaj, Aogust 9th, to 
9 p.M. on Friday, August 13th, 1880. During this period the average 
daj temperature of the room was 140° F. (60" C), and the average 
night temperature 125° F. (51.6° C), His liealth in no respeet 
enfEered fi-oni the experiment. llia lJowel8 were aoiiiewhat costive, 
and his m-ine high colored, and (as we sliould espeet) amall in 
qnaQtil^. Some of the detailed resnlts of this experiment may be 
intei-estlng : — 
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The aame fact reapecting the character of the heat is observed in 
otber cases. Tlius, a temperature by no raeans oppreesive, if the at- 
mosphere is pure, becomea abaolutelj intolerable in the nan-ovp, ill- 
ventilated, close courts nnd alleys of towns. Again, a heat easily tol- 
erated if tlie air is not saturated, becomea unbearable if it is saturated. 
This is the expIanatioii of the stifling character of the air after 
thonderstorm on a hot day. External lieat ean be easily borne if 
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air is pure and unsaturated, f or the skin then permits evaporation, i 
by evaporation the intemal temperature o£ the bodj is regolated. 
however, from any caose whatsoever, the skin fails as an evaporati 
and tlierefore as a cooling surf ace, a condition o£ hjperpyrexia resa 
with a disturbed balance of the circulation and cerebral irritat 
(thermic fever), graduallj inereasing till it reaches the point 
death. 

The phenomena of snnstroke and heat apoplexj, depend on 1 
aetion of the superheated blood on the nerve centres and large inten 
organs. QDOting Dr. Wood's word8 : " Under the influence of exter] 
heat the temperature of the bodj rises, nntil at last a point is reacb 
at which the heat paraljzes, by over-stimnlation of the controlling ci 
tre regnlating animal heat : then a sudden additional rise of tempe: 
ture with a corresponding increase in the severitjr of the sjmpto] 
occurs." 

There is no doubt that in exceptional cases an intense heat m 
eause a condition closelv allied to coneussion of the brain, death resu 
ing from paral jsis of the hearfs aetion ; or that if a person be dispos 
to apoplexj, or have a weak or diseased heart, he maj, as has ha 
pened in the Turkish bath {Ca^e 22a), die suddenlv at the very out« 
It is these exceptional cases which have giren rise to the inoorrect tei 
" snnstroke." 

It has been remarked that the ifiomin^ sun is speciallj dangeroi 
Tliis has been accounted for bv supposing that the injuiious efFects a 
chieflv dne to the direct ravs of the sun striking the nape of the nec! 
and there is considerable evidence in support of this view. Some ha^ 
supposed that the strong glare of an intense sunlight is alone sufficie: 
to priHluce sunstroke. This is doubtful : but it is certain (and ti 
faot is not unimportant in its rolation to electric lighting) that an i: 
tenso actinic light is itself a powerful irritaut, Other observers, havir 
rcniarkoii that on some davs cases of sunstioke are nnmerons, whilst c 
otlior^ although the tonuH^ratun? has been as great, the cases were fe^ 
have supiH^s^ni that tho oloctrical condition of the atniosphere may pla 
its jvart, Of this by no nioans imprv^bable conjecture, however, "v« 
havo no oxjH>rinionts in prvx*f ; but tliat something more than heat : 
rtHjuiroil to pnHiui\> thormic fover is« as we have saii a matter bejon 
ijucstion. 

/V7^\v«Ki^KV«. — Tho safic^iar\l agaiiist sunstroke is the health; 
plav of ali tho funotious« AVhatovor oheoks elimination, or induce 
nervo-woiirimWi or ombam«W0 tke iH>rmal workiDg of the oigani 
8T9tau, prediipotM to 1m»I iq;icfil«xj. (^^ I^^t the con have no allj ii 
mtJ^ ' i«^» ud okuliMS are the chie^ 
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I be obaerved by resideiits in liot climates. The wearing o£ flannels is, 
Tinder ali eii-cumstances, advisable. A daily batb, an occasional purga- 
tive, and, when in the snn, some raetliod by wiiicii the direct rajsmaj 
be prevented frora reacliing tho nape of the neck, ars the special pre- 
cautions called for. 

Sunstroke frequeiitly attacka Boldiers on tlie march. Unless iin- 
avoidable, it sboiild be an axiom with coiamanders tliat troops sbould 
not marcli, or practise, or be reviewed, during the hottest bours of the 
day. The weight of the knapsauk, and tight articles of dress, sueli as 
the collar around the neck, contribute to the fatal resnits recorded by 
esposing soldiera to the extreme heat of the siin. 
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Sy7n/j>ioms produMd l»j Edreme Heat, 

The eymptonis vary in degree. Thns in a vaUd čase there may bo 
mei'ely a inomentary losa of conscioueness, fo]lowed by drowsinesE, a 
conditioii in children not unlikely to be overlooked. Or again there 
may be headache with prostration, a hot skin, a small weak compres- 
Bible pulse, but witliout other signs of fever, and with no appreciable 
mischief, functional or organic, of any speoial organ exeept depreesion 
of the lieart's action. Or again in a bad čase, there niay be profound 
eonia lasting for several days. 

The ajniptoms at tiines set in Buddenly {_Oa»es 23, 24 a and ^, 33, 
86 jJ, 38), but as a riile they are not of inatantaneoiis occurrence. 
Certain premonitory syraptoins, ench as headache, tiunitus anrinni, 
and voniiting, are coramonly recorded. {Cases 34, 3T, 40, 45.) Often 
the bad Byniptom9 set in at night after a long day's work, accompanied 
by great museidar exertion, in the sun. These are after a tirne 
follovred by confnsion and temporary loss of sight, fliished face, great 
dlffimilty in breathing, stnpor, and in bad caaes conia. A čase of re- 
flOvery, even when the coma ■was v&tj inarked, ia recorded, {Gase 26.) 
^metimes peteahicB, or spots like those of typhn8, make their appear- 
ince. i^Caae 31.) The skin is dry and hot, and the temperature in- 
TOriabIy very high (100° to 110° F.). (See Casea 26, 30, 35 a. and ^, 
:89.) The pupils aro generally dilated in the earlier, and contracUd to a 
finepoint in the later stages. (Caaes 24 a and 49.) Aa a mle they 
Alvraye appsar contracted when the attack eomes on Blowly. {Cases 34, 
86 a and §, 36 a, 37, 41.) In one čase inequality of the pupils waB 

larked. (Čase 32.) 

We are indebted to Dr. Katzenbach (" 2fey} Tork Med. J&um.^" 
p. 91) for a carefiil summary of the 8ymptoiae noted in 55 



i 



78 LEGAL MEDIOHTE. 

cases treated at tlie Bellevue Hospital. Of these, 44 were admi 
in an unconscious state. The skin wa8 invariablj drj and hot, 
the cases in wbich it was pallid and those in wliich it wa8 conge 
were about eqnal in iiumber. The pulse ranged from 68 to 168. 
was generallj frequent, stnall, and weak, bat in some placeg it 
slow, f ull, and strong. 

The respiratioiis were generallj increased in frequencj — so 
times stertorons, but in others quiet and easj. Pnknonarj con 
tion, marked bj cjanosis and moist rales in the chest, was remai 
in nearlj everj čase. 

The temperatnre varied greatlj. Thus it wa8 f ound to be : — 

100° F. to 105** in 43 cases. 
105° " 107^ " 27 " 
107^ " 108"* '' 16 " 
108° " 110° " 10 '' 
110° and over " 3 " 

Vomiting occurred in 13 cases, and purging in 19 — the deject 
being yellow, liquid, and ofiEensive. Vomiting and purging toget 
occurred in 8 cases. 

The urine was always small in quantity. In one čase it 
alkaline, and in one albumen was present. Convulsions were nol 
frequent, being epileptiform in 4, tetanoid in 12, and of a mi 
nature in 3. {Ca^ie 23.) 

Deliriuni occurred in 7 cases, and in four cases it wa8 associj 
witli convulsions. Ilemiplegia occurred in one čase only. 
paraljsis of any kind was noted in the remaining 54 cases. 

It would appear, therefore, that the sjmptoms are 6omewhat m 
able. Thus in Dr. Thin's cases {Gase 46), there seems to have I 
cerebro-spinal lesions, a similaritj to tjphus {X)y and disordered di 
tive sjmptoms {tj). And this can be explained by supposing that 
heat, which undoubtedly OAuses fimctional paralysis of certain ner\ 
centres, attacks difFerent centres in different people. Thus it maj 
that the medulla in one person, the cardiac plexus in a seoond, and 
šolar plexus and its ofFshoots in a third, may be severely aflFected. 1 
60 in some instances, abdominal svmptoms {a heat affection) (Cases 
41), in others spinal symptomB {Gases 37, 40), and in others cerel 
8ymptoms (heai-^roie) {Cases 22, 23, 26, 27, 29 a and /S, 33, 42) i 
preponderate. 

The speciallj striking ajniptoms of intense heat are undonbtc 
the high tan^pemtnra^ th« thirati and the diTness of the akin. De 
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may result from genuine apoplexy in those predisposed to it, but 
raoBt often it is due to apncea, and sometimeB, as Dr. Aitken liaa 
pointed out, to rapid aatlienia (ayncope). Consideriug the power of 
inteuee heat as a depresser of eardiac activitj, the failure of the lieart 
is always one of the diief daiigers of sunstroke. 

Of the 55 caaes recorded by Katzenbach, 23 dicd. The Bhortest 
diiration of the attack in his fatal cases waa teti niinutes, although a 
caee Ib recorded ■tvhere death ensued af ter flve minutes ( Čase 43), w}iUBt 
tlie longest diiration wa8 three days. 

In the cases tliat recovered, a few were wcll in one honr, whilst in 
some the severe syniptoms lasted for 24 hours, and even a much longer 
time. {Cases 33, 24 «, 31.) Aa a ndo the patienta cannot be pro- 
nounced out of danger, even in tlie mildest forma, in leaa than 11 or 12 
houra. There ia hope, however, in the moat severe casea. {Casva 31, 

a.) 

Sonstroke is diaposed to loave behind it a train of segnelse, Of 
theBc the most serioua are varioua iiouroseB, Buch aa epilep8y, catalepBy 
{Čase 42), and paralysis which may be transient or permanent (Caaea 
31, 44) ; also a weakened condition of the liver and digestive organa, 
etc 



(Tor reference to rules of treatment see Sir J. Fabian, " Bnt. Med. 
Jouriial," Aug. 12, 1876, p. 323.)— Tlie collar, necktie, and any tight 
articlea of dreaa should be immediately reinoved, and the peraon car- 
ried to a cool and scri]puIoiiely quiet plače, and placed in a recumbent 
poaition. Ali clothing, bnt one thin covering, ahould be renioved. Ice 
ahculd at onee be applied to the head and back of the neck, and in bad 
caaea the body shoidd be nibbed with ice or iced water. (Dr. "VVood 
conaidera tliat the ice-water bath shonid be persevered in until the 
montfa temperature is reduced to lOO'' F.) "VVlien the patient can 
Bwallow, a little weak -tvine and water may be adminiatered, together 
■with light nourishment, euch aa miik or beef-tea. Counter-irritanta are 
nseful in eertain cases. (^Casea 24, 40.) TLc after-treatment must 
depend on the Bymptom8 whicli develop themselvea. 

Aa regards bleeding, some, as Dr. Kichardson, apeak of it as M« 
remedy. {"Med. Times and GaseUe," Dee. 17, 1870. p. 695.) It 
nndoubtedly proved nseful in Cases 23 and 27, bnt failed in Čase 
The general opinion, however, of practical phyaician8, sucli as Dr. 
Wood, is againat it. 

Dr. "NVood recommenda quinine, ezcept in the eardiac variety, to be 
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given either by the mouth or preferablj hjpodennicallj (one grain : 
this form being said to be equal to four grains administered bj ti 
mouth), as a drug of great service in preventing a rise of temperatur 
The details of recorded cases clearlj indicate its great value. {Oa& 
29 a and ft 33, 38.) 

Katzenbach records that in many of his cases morphia was admii 
istered with marked benefit. 

The hjpodermic injection of ^tropine {Čase 28) Las been advocatc 
by Dr. Bamett. 

If there is much vomiting a sedative dose of opium and ealomel 
indicated. 

If- there is collapse Dr. "Wood recommends a warm-water bath. 

The sjmptoms which set in after the subsidence of the first symj 
toras (headache, distress, and mental incoherence), yield to mercuria 
and to free blistering of the neck. 



Postrmortera Ajppea/rcmces. 

The post-mortem appearances are as a rule negative, i.e,^ no cor 
stant lesion seems to occur. In some cases nothing abnormal has bee: 
noted. {Čase 22.) 

Rigidity occurs early and putrefaction rapidly after death, livi« 
spots and peteehise being commonly found on the body. {Čase 35 a, 
A blanched condition of the body has also been noted. {Čase 24 /3, 
Levick has shown that the appearances after death from extreme heal 
are almost idex;itical with petechial or spotted typhus. 

The hrain and its membranes are generally congested, and serun 
in quantity is commonly found in the ventricles. {Cases 35 a and /3.) 

Tlie heart becomes unusually rigid and of a dusky grey color af te 
death. Putrefaction being rapid, the heart at the post-mortem may b 
found in a relaxed condition. As a rule the left ventricle is rigidl; 
contracted, whilst the right heart and puhnonary arteries are gorgec 
with AdLrkjhiid blood. {Dr, Wood and Dr, Kenna/rd.) (Dr. Kennan 
considers death in sunstroke is due to paralysis of the heart, dependen 
on derangement of the nervous centres.) 

Th£ lungs are usually highly congested {Čase 32) and oedematous 
more especially posteriorly. They often exhibit the conditions charac 
teristic of apnoea ( Čase 35 a), but this is by no means alway8 the čase 
{Čase 35 /S.) 

The abdoirvmcil mscera^ especially the liver and spleen, are icom- 
monly more or less congested. 
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The brain and kidnejs are usuallj moist and oedematous, whilst 
the liver, heart, and miiscular tissue are more than ordinarilj dry. 
{AmcU.) The blood after death from sunstroke is f requently fluid, 
from impaired coagulabilitj, and is also very dark in color. (Cases 
32, 35 a and /3.) It is said to be acid, and to contain an exce8S of urea. 
{Ohemeier.) 

Dr. Endolph Amdt states as his experience (in which Dr. Wood, 
Dr. Kennard, and others agree) that in sunstroke we have blanching 
(ansemia) of the parenchjma of the organs, and as a result, adistended 
condition of ali their vessels above a certain size, with dark-colored, 
uncoagalated blood. The brain tissue is in his experienee ansemic, 
although the ventricles are distended with fluid and the large veins 
and sinuses full of blood. Similarlj the heart, liver, kidneys, intes- 
tines, and bladder are in realitj ansemic, although the larger vessels 
are engorged. Henee sunstroke in his opinion, is not hjpersemia, but 
rather ansemia, of the brain, f or the capillaries and minute vessels are 
well-nigh empty. In the lungs the hjpersemia prevailed uniformlj. 
{^'JSrit. and Foreign Med.-Chvr. Rem&w^^ Oct., 1875.) 
Vol. II.— 6 
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Z. American Journal of the Medical Sciences, Oct., z86z, p. 43 

— {Dr. Hartahome.) — Male, 8Bi 14. Exposure for a few minutes in hia nigl 
shirt, at an open window on a winter*s nighi [The temperature of ti 
night was 50 degrees lower than that of the daj.] Death occurred on ti 
third daj. The sjmptoms were headache, drowsines8, vomiting, hi^ 
temperature, hard and quick pulse, and delirium. [In fact, the sjmptoi 
were not imlike those of simstroke.] (Pages 66, 69, 70.) 

2. Edinburgh Medical and Surgical Journal, Vol. I., p. 302.- 
(Dr. Kellie.) — Eecoverj from the effects of cold. (Pages 63, 70.) 

3. Casper's Vierteljahrss., 1865, II., p. 140. — (Dr, HiUy, ofWiede. 
berg.) — ^Male, ast. 57, intoxicated. Died from expostu'e to cold during 
severe winter's night. 

Post-mortem. — Blood crimson: Both sides of the heart^fuU. Conge 
tion of intemal viscera, especiallj of the liver and kidnejs. Numeroi 
patches of redness foimd on the skin and in non-dependent parts. Bla< 
der distended with urine. (Pages 65, 72, 73.) 

4. Casper's Forensic Medicine, Vol. II., p. 280. — {Čase cccxxiii 
— Female, aet. 55, found on the ice, dead and stiff. 

Post-mortem. — ^No signs of injuries, except abrasions on the knuckle 
probabl J due to her having had a lat, and throwing her arms about. Brai 
appeared half frozen, the cerebral veins and sinuses being oni j moderatel 
fuU ; lungs normal ; trachea pale and emptj ; right side of the heart fair] 
full of blood, and the left side distended ; blood natural ; liver moderatel 
congested ; kidnejs and spleen normal ; ascending vena cava congested. 

Opinion, — Death the result of cardiac apoplexj, possiblj from th 
efEects of cold, but more likelj from a convulsive attack whilst walkin 
over the ice. (Page 72.) 

5. Edinburgh Medico-Chirurgical Transactions, Vol. I., p. 84 
— {Dr. Kellie,) — Death of two persons on the night of the 3d of 'Novem 
ber, 1821, from exposure to cold. 
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Poit-mortem. — The appearancea 6sactly corresponiled in botli casea. 
Estenjal signa not well mEirkeii, The brain and its membranes were con- 
gested, the ainuaea being loaded with black blood ; tliree or four ouncea of 
Berum were found effiised in tlie Tentriclea and at tlie base of the brain. 
Stomach pale ; intestines reddened ; liver congeated. {Fage 72.) 

6. Haller's Disputationes, Vol. VI. — {Post-mortem by Quel7nalz 
afler dealkfrom Ihe fffects of e^posure to cold.) — VaBsela of the brain turgid, 
with seroTiB Ijmph effiised into the ventriclea. Lavge veina and arteriea 
filleil with poljpoitB concretions. (Page 73.) 

7. "Annales d'Hygiine," Vol. VI. (1831), p. 207; seealsoihe 
"Medieal Times and Gazette," July žlst, 1860, p. 61.— (Z'r. Ozanam, of 
Lyons.) — A man and hia wi£e were tried at LyouH for the manalaiighter of 
hia daught«r and her atepchild, a gii-1 ffit. 11. "The mother, after a long 
coui-ae of atai-vation aad iU-treatment, had compelled the child to get out 
of bed on a cold moraing in December, and get into a borrel filled with 
cold watar. Although estricated by a sei-vant after having been immeraed 
for some tirne, she was again repiaced in tlie water, and fiually died. The 
vomon was condenined to imprisonment for life. The child doubtieua 
Bnccumbed to the effecta of cold added to ' previoua ill-usage. (Page 64.) 

8. R. v. Lovell. — {Glotice&ler Lent Assizes, 1853.)— In this čase a 
worQan waa conricted of the manalaugbter of a child aged four jenrs. Hie 
child, already diseaaed, waa put under a apout in cold January 'weather, 
and water pamped over her. Although the medical vvitnese did not think 
tliia accelerated the deatli, the jary (as we think rightlj) did, and found 
the prisouer guiltj, [The late Juatice Talfourd remarked tbat theverdict 
waB based on common sense and reason, although contrary to the opinion 
of the medical witDes3 1] (Fago Gi. ) 

g. Edin. Med. Journal, March, 1868, p. 859.— (A/r C. E. Smith.) 
— An account of the effecta of long protracted esposure to cold and priva- 
tiona iu the čase of 50 persons belonging to the ship Diana, who were 
compelled to winter in lat. 70° 30' N., witb only two montha' provisions on 
board. The ■weekly allowance wa3 3 Ibs, of bread, 3J Ibs. of salt meat 
(afterwaVd reduced to 2 Iba.) and ^ Ib. of Sour per man. Scurvj niade ita 
appearance after four montha, The men of mediuni eize, dark comples- 
ioD. active babits, and cheerful temperament enjojed the greateet inimu- 
nity. Ali were affected with &curTy by April, when. the ahip arrived in 
Shetland. (Page 70.) 



' Dr. Gumam aBOs the word amideration in refaronoe to oold beiug the 1 
deUh. It Is oqaiTaleiit to our vttrd 
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[In the march of the French soldiers from Mobcow, it is reported th 
thej suffered severelj from hunger and cold. Insensibilitj and dispo 
tion to sleep came on whilst thej were marcbing, and although able 
continue their march for a short tirne, thej oould not understand anjrthi] 
addressed to them.] 

10. Lancet, Jan. 14, 187 1. — ^Male, tet 14 Aoate inflammation 
the feet from exposure to cold, with large yesioation& The toes we 
shrivelled and of an ashj grej oolor. (Page 70.) 

11. Lancet, July 8, 1871, p. 47. — (Dr Leared.) — Male, aei 49. Gte 
grene of lungs, following immersion in cold water. Death. (Pages 6 
70, 72.) 

12. Medica! Timeš andGazette, Dec. a, 1871. — (Mr. Hutchinsai 
— ^Femole, set. 30. Suffered from intermittent haematinuria Circui 
Bcribed gangrene of the skin, and of the tip of the noše and parts of ti 
ear following exposure to cold. The doughs separated, and she reoo 
ered after a long tirne. (Pages 70, 71.) ' 

13. British Med. Journal, 1870, I., p. 213.— Male, tei 9. Deat 
from cold. (Page 70.) 

14. R. v. Walters (Oaford AtUumn Assizes, 1841). — The prison« 
wa8 delivered of a child whilst travelling in a wagon. She carried 
for Bome distance, but afterward abandoned it, leaving the infant in ti 
road where it was afterward found dead, the death evidentlj resultii] 
from exposure to cold. live birth was proved by wituesses who heard H 
child crj after the mother had left it. The prisoner wa8 found guiltj, an 
Bentenced to 10 jears' transportation. (Pages 65, 66.) 

15. R. v. Waters {Exchequer Chambers, Jan., 1849). — ^A T^oman vrt 
convicted with causing the death of her child bj leaving it ezposed on 
dust heap. (Pages 65, 66.) 

[In this čase there was an appeal, on the ground that the oount char^ 
ing the woman with causing the death of her child as above, was not gooc 
OonTiction affirmed.] 

16. Ann. d'Hyg., 1868, 2, 173.— A girl suddenlj delivered of a chil 
whilst sitting on a night-stooL She stated that she fainted, and on recoi 
ery found the child on the floor dead. The child had breathed. Th 
cord had also been cut, and there were no signs of violence on the chilc 
Medical evidence Bhowed that death was caused by exposure and want c 
proper attention. The' child, however, waB a weakly one. The girl ^a 
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found guilfj ot eausing its deatli hj imprudence, inattention, and negli- 
geuee. Sentence, two jears' imprisonment (Pages 65, 66.) 

17. Horne's Vierteljahrss., 1866, 2, 148.— (ZV. Otto.) — ^Ijifantieide 
by eipoHiEg a child to cold. {Page 65.) 

i8, Casper, Vol. II., p. zj&.^Case cccxxi.)^A female, unmarried, 

delivered Biiddenly, whilBt aitting down (Januar;') with a waahing baain 

beeide her. She lost lier Benaes, and on recoverj found tbe cluld had 

I £alleu on ita back into the basin, It v/as cold and dead. \Vhen aho be- 

* came sensible abe placed the body without any covering on some dirty 

I clotheB in a baaket. Posl-morlem ; Body mature ; signa of deatli from 

apoplesy, (Pages 65, 66.) 

[Casper accounts for tlie deatli, bj the child Iying espoeed naked in a 
eold basin to tbe cold atmosphere.] 

19. Casper, Vol. II., p. 279. — (Čase cccssii.) — A male child roUed 
in rags, found in the 8now in an advanced state of putrefaction. It vas 
proved to have been bom aliye. (Pages 65, 73.) 

[Caaper decided (from the state of putrefaction) that the child had 
Ijeen dead some tirne before it wa8 placed in the 8now ; and that i( did 
not die ofcold (a conclusion open to question. — C.M.T.).] 



20, Casper, Vol. II., p. 281. — {Čase cccxxiT.) — A mature female 
child found dead and frozen in a loft (Febmary). 

Post-tnortem. : Ali the cavitiea of the beart were distended with dark 
and partiallj frozen blood. Lungs eongested. Laryns and trachea pale 
and enipty. Liver eongested. Casper decided that cardiac and pulmonarj 
Bpoplesy, possibly due to interna! cauaea but probablj to exp08ura to 
oold, waa the cause of death. (Fages 65, 72.) 

[Casper decided the child tras bom alive.] 

31. Taylor, Med. Juris., II., p. 488.— ^IVIale, set. 65, inaane, liad 
firat of ali a shower-bath given him (the water being 45° F.), and after- 
waril a dose of tartar emetic. The man died in a quarter of aa hour 
after he had taken the medicine. (Pages 6C, 68, 70.) 

[The coroner's jury brought in a verdict of manslaughter against the 
medical man, but the grand jury threw out the bilL The treatment wa3 
proTed to be bon^-fide.] 



22. Taylor, Med. Juris., I., p. 138. — A male, by buainesa 
grocer, and not accustomed to great heat, undertook the dutiea of stoker 
on an Aberdeen steamship. Whilst at work he was seen Buddenly 
\ aa the floor insenaible. W'heQ oarried on deck he waa found to be d«ad 



stoker j 

tofaU i 
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Post-mortem : Effusion of serum inio the Tentrides of the brain. No 
other abnormal appearances noted. (Pages 74, 78, 80.) 

22SL. British Med. Joum., June 3, 1876, p. 706. — ^Death in a 
Turkish bath. (Page 76. ) 

23. Medical Times and Gazette, Aug. 27, 1870, p. 236. — {Mr. 
ScUter,) — Male, vet 16. Suddenlj seized with sunstroke wliile barvesting. 
Insensibilitj ; convulsions 'mih clencbed teeth ; conjunctivse injected, 
pupils contracted. Treatment : Venesection, after wbicb the STinptoms 
Blowly abated. Recoverj. (Pages 77, 78, 79.) 

24. Med. Times and Gazette, May 27, 1871. — (Dr. Gtbson.) — 
(a.) Male, eei 17. Suddenlj staggered and became insensible wbilst 
walking in the sun. Pupils dilated. No Tomiting. Abdomen bard. 
Treaimefit: Enemas, blisters, Croton oil, and salines. Becovered in six 
days. (Pages 77, 79.) 

(0.) 'Male^ sei 17. Struck dead whilst hajmaking in the sun. Posi- 
mortem : Body very blanched and sphincters relaxed. (Pages 77, 80.) 

25. Ne^^r York Med. Journal, 1873, p. 93. — {Dr. Katzenbach.) — 
Detaila of cases of sunstroke. (P^e 74.) 

26. New York Med. Journal, 1872, Vol. XVI., p. 168.— (ZV. A. 
I^int, jufu) — Čase of sunstroke, Profound ooma. Temperature 110.5° F. 
RecoTerr. (P^es 77, 78.) 

27. New York Med. Journal, Vol. X., p. 35. — (Dr. Hevolett.) — 
Male, lei 30. Sunstroke. Delirium. Bled to 18 oz. BeooTeredvdthout 
a bad svmptom. (Pages 78, 79.) 

28. American Journal of Med. Sciences, Jan., 1875. — i^- 
Bameit) — ^Two cases of sunstroke treated successfullT by hTpodennic in- 
jections of atropia. (Page 80.) 

29. India Med. Gazette, July i, 1869. — (JTr. W. K IToBer.)— 
A series of casos of heat apoplexT treated by quinine. (Piages 78, 80.) 

(n.) Male a<iult Heat apoploir. ^j. of quinine giTen atonoe, and 10 
grains ropeateii eveiy hoiur. 70 gniins giren in aH ^K>ke after the 
second dose. R^ooTereil in 13 dav«. 

(3.) Male adult Heat apoplexT. After 3 gndns of goinine, the oon- 
Tulsions lessened in seTeritr« Atter SO gndna the man beoame ooDBciona. 
BeooTeij after 3 dajB. 



30. Med. Press and Circular, Aug. 30, 1876. — (Dr. IPinn.)— 
ale adult. Caae of sunatroke. Tempe ratiire, 112°. Death. (Page 77, k 
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[In these cases quiiiiiie ■waa Ihe onlj remedj uBed. A series of 31^ 
cases of Bunatroke recorded, 28 of which treated by quimne reeovered.] 

For other caaea see same jouma], Alao " American Journal of Medical 
Sciences," Jan., 1870, p. 253, and " Indian Medical Gazette," Sept 2, 1872 

E. A. S. Bali). 
31. Medical Times and Gazette, March 16, 187S, p. 271.- 
\^r. Handjield Jones.) — Male, ost 14. Sunatroke. Brief delirium at firat,^ 
then unconBciouaneBB, with atupor, proatration, and impoired mental 
actiona Motor and Bensory paraljaia of the left arm. Eoaeoloua erup- 

»tioiL Frontal nenralgia. Temperature never very high. Stimulants 
were given, and tlie patient recovsred by the 17th day. (Pagea 77, 79.) 
32. British Med. Journal, July 9, 1870. — {Dr. Henry Tkompson.) — 
Sunatroke. Male, set 59. Fell down unconBcious. Left pupil contracted, 
and the rigbt dilated. Temperature, 105° ; pulae, 130. Death in 1^ hour. 
Temp. rose to 107,2, after he hud been dead 30 minutea. Post-mortetn : 
Lunga engorged. Heart large, pale, flabby, and diaeased, Arteriea of 
brain atheromntona, and fluid found iu the aubarachnoid apace. Blood 
everywli6re fluid. (Pagea 77, 80.) 



F 



33. Lancet, Sept. 15, 1877, p. 415. — [Mr. Maurics Knor..) — ^Male, 
26. (A Boldier.) Heat apoplexy. Violent delirium. Temp., 105° F. 

intracted pupila. Trealment : Cold douche and aubeutoneoua injection 

quiiune. Becoverj, (Pages 78, 80.) 



34. Edinburgh Med. Joum., Oct., 1876. — (Mr. Thomsmi.) — Male, 
»t 36. Sunatroke, from expoaure to sun for aeveral daya The attack 
came on graduaUy. Semi-unoonsciousnesa ; great thirat ; labored breatli- 
ing. Litiditj of face and contracted pupila. Diarrhoea and vomiting. 
Temp., 102', Death occurred about 22 houra after " the fit." No post~ 
mortem. (Pagea 77, 78.) 

35. Lancet, July ag, 1876, p. 153, — {Dr. Shingleton SmUk.) — Two 
eea of aunstroke. (Temp. of day, 96° F. in shade.) (Peges 77, 80, 

1.) 
(a.) Male, iS. Hod been vrorking in the sun from 8 a. m. to 1 f.h. 
Wbea be 'wbs attacked. Comatoae ; pupila very contracted. Breatbii^ 
labored. Active perspiration. Temperature reaehed 109° F. Iced wate 
B|^lied by Boberta^a coila. Died at 7.50 p.m. 

Post-tnortem. (17 houra after death) ; Much p. m. lividit; and Dumel 
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ous petechial spots. Cerebral veiiis and sinuses falL The grej matter 
of the brain appeared of a dark purple color, the whiie matter exbibitmg 
manj bloodj spots. Effiision into the ventrides and under the arachnoid. 
The blood everywhere fluid and dark, containing numerous air-bubbles 
from decomposition. The thoracic organs presented the appearance of 
death by asphyxia. 

((3.) Male, set. 35. When admitted was semi-comatose. General mns- 
cular tremor, followed by convulsions with opisthotonos. Temp., 110.2° 
F. Pulse small and rapid ; respiration labored. Complete coma Eniper- 
Tened, with contracted pupils. (Temp., 111° F.) Death in 20 minutes 
after admission. Five minutes after death thd axillai7 temperature i^^as 
110.4°. 

Fost-mortem : Intense engorgement of the cerebral veins and sinuses, 
with subarachnoid effasion. Blood black and fiuid. Sjmptoms of 
asphyxia not so well marked as in the former čase. Death apparentlj re- 
sulted from cardiac paraljsis. 

36. Lancet, Aug. 26, 1871, p. 259. — (Dr. Macdonald.) 

(a.) Male, aet. 63. Sunstroke. Became unconscious. He could not 
be roused. Breathing stertorous. Throbbing of carotids and temporals. 
Pupils contracted and insensible to light. Death in 1^ hour from com- 
mencement of the attack. Treatment : Bleeding, 12 ozs. ; cold to the 
head ; sinapisms to the extremitie8. 

(j3.) Male, set. 34. Went into the sun after a full meal, at which he 
had drunk freelv. Suddenlj fell down insensible, but rallied in a few 
minutes, and recovered after a few days. (Pages 77, 79.) 

37. Lancet, April 6, 1872, p. 464. — {Mr. Clapham,) — Sunstroke, 
commencing with drowsiness, pain in the limbs, followed by rigor, mth 
faintness and nausea. Temp., 1042°. Pain in the head, stomach, and 
back. Contracted pupils ; injected conjunctivse ; great headache ; pain 
down the spinal cord, branching off and encircling the body in two dis- 
tinct lines, one following the course of the eighth intercostal nerves, 
and the other that of the first lumbar, ileo-inguinal, and hypogastric. 
Recovery after 8 days. (Pages 77, 78.) 

38. Lancet, July 29, 1876, p. 154. — (Dr. E, L. jPba?.)— Male, set 55. 
Suddenly seized as he was driving. Coma ; tonic spasms of muscles of 
legs ; pupils contracted but sensible to light ; skin hot, with absence of 
perspiration ; stertor. Temp., 106.4° ; pulse, 141 ; respirations, 27. Tem-« 
perature was reduced by the use of ice and cold water, and by quinine 
subcutaneously injected. Eecovered consciousness the next day. Dis- 
charged cured on the third day. (Pages 77, 80.) 



ILLUSTBATIVE OASES. 89 

39. British Med. Journal, Aug, 3, 1872, p. 131. — Caseof sunstroke 
where the temperature of the body esceeded 109° F. (Page 77.) 

40. Lancet, Aug. 6, 1870, p. 183. — {Dr. Andrew.) — ^Male, 38. Ex- 
posure to sun without a cap for one hour. Felt giddiness and swimming 
in the head. This increased the next day, accompanied by a pain extend- 
ing down the spine, which became so severe that he could not stand. 
Temperature, 100.6^. Treatment : Ice to the head and mustard plasters to 
the loins. He was better in 24 hours, and well after 4 dajs. (Pages 77, 
78, 79.) 

41. Lancet, Aug. 6, 1870, p. 184. — {Dr. Harris.) — ^Male, 3 J. Slept 
in the sun until 4 p.m. Symptoms : Headache, short breathing (48), and 
bilious vomiting, which lasted ali night. Became semi-comatose at 3 a.m. 
Pupils much and equally contracted. Temperature, 101.6°. Severe 
abdominal pains. Eecovered on the eleventh daj. Treatment: Salines, 
beef-tea, and no stimulants. (Pages 77, 78.) 

42. Lancet, Aug. 6, 1870, p. 184. — {Dr. Sieveking.) — ^Male, 13. 
Heat apoplexy, followed by catalepsy. Temperature 100° ; pulse 108. 
Face flushed ; pupils dilated. The catalepsy set in on the fdfth day. This 
passed away very slowly. Recovery. (Pages 77, 78, 79.) 

43. Lancet, Aug. 27, 1870, p. 316. — Two deaths from exposure to 
the sun, one in five minutes, and a second after two hours. (Page 79.) 

44. Medica! Times and Gazette, May 12, 1877, p. 516.— -(2)rs. An- 
drew and Dyce Duckworth,) — Female, eet. 2^, Ali but universal paralysis, 
caused by exposure to the heat of the sun whilst travelling. No cerebral 
8ymptoms. Recovery. (Page 79.) 

45. Lancet, Aug. 20, 1870. — {Dr, Handfield Jones,) — Some hours 
after exposure to the sun, sickness and vomiting set in, vnth impaired con- 
sciousness and loss of power. Conjunctivse congested. The man was 
tolerably well the next day, and quite recovered after three or four days. 
(Page 77.) 

46. Edinburgh Med. Journal, Vol. XVI., p. 780.— (2>r. ITiin^ of 
Kianghai) — ^A series of cases of sunstroke. (Page 78.) 

(o.) Male adult. Sudden seizure. Bled. Died vnthin thirty minutes. 

(p.) Male aduli Sudden insensibility ; coma lasting for twelve hours. 
Bled ; ice applied to head, hot water to feet, and brandy and 
water administered. Becovered, but was permanently para- 
plegic. 
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'(y.) Male aduli Sonstroke ; conscious, but great headache ; skin and 

head verj hoi On the second daj became delirious. Died on 

the third day. 
{6.) Male adult. Slight sunstroke, threatening organic mischief. Ke- 

covery. 
(e.) Male adult, a tea-taster. Sunstroke, but not from direct ezposure 

to the sun. No head simptoma, but depressed action of the 

heart, mth temporarj Enispension of the functions of the cere- 

bellum. 
(^.) Male aduli Sjmptoms resembled those of the first week of I7- 

phus. Eecovered on the fifth daj. 
(17.) Male aduli Sunstroke, causing headache, debilitj, and loss of 

appetite. Becovered, but Buffered for twelye months from dis- 

ordered liver. 



CHAPTER m. 

BURNS AKD SCALDS— CONSIDBRBD MEDICO-LBGALLT. 

Deflnitions. — The General Characteristics of Burns resulting from Varions Ganses. — 
The Classification of Bums. — ^The Sjmptoms prodnced bj Severe Bums, Local 
and General. — ^The Ganses and Period of Death. — Post-mortem Apx)earances. — 
Appearances presented bj Bnms prodnced before and after Death. — Accidentali 
Snioidal, and Homioidal Bnming. — Bums prodnced by Gorrosives. 



(Illustrativb Cases, pagb 122.) 

"We shall consider the subject of bums and scalds in the following 
order : 

. 1. The deflnition of bums and scalds. 

2. How far is it possible to determine the origin of a bum by its 

appearance ? 

3. The classification of bums according to their intensity. 

4. The sjmptoms and effects resulting from bums. 

6. How far the period at which different bums were inflicted may 
be judged by their appearance. 

6. The causes of death. 

7. The period at which death ordinarily occurs. 

8. The post-mortem appearances. 

9. The means of distinguishing a bum inflicted during life from 

one produced after death, or from the effects of post-mortem 
change. 

10. If the death wa8 caused by a bum, wa8 it accidental, suicidal, 

homicidal, or the result of spontaneous combustion ? 

11. The characteristics of bums produced by acids and other con-o- 

sive bodies. 
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1. The DefinUion of a Burn. 

A hum is an injurj to the body prodiiced by the application of 
flame, or of a substance heated above a certain temperature, or o 
radiant heat, ( Čase 1 . ) 

A scald is an injury produced by the application of a liquid Iieate< 
above a certain temperature, 

For practical purposes it is unadvisable to draw any distinction 
where in reality none exi8t6, between burns and scalds. 

Bums or scalds in law are not regarded as wound8, but in th< 
statute on wounding they are included amongst bodily injuries danger 
ous to lif e. In some cases a prisoner guilty of inflicting a bum on hii 
victim, might be prosecuted for " maiming." (Čase 34.) 

But the wprd hum has a wider signiflcation than these deflnitioru 
suggest. Thus the injuries resuUing from corrosive Uguida^ such bi 
oil of vitriol (sulphuric acid), aqua fortis (nitric acid), špirit of sall 
(hydrocliloric acid), aqua regia (nitro-hydrochloric acid), caustic potash, 
lime or soda, carbolic acid, etc., are popularly termed humsj and are se 
designated in the statutes. In the čase of R. v. Murrow (Liverpool, 
1835) the judge decided that a burn caused by sulphuric acid, was not 
a wound within the meaning of the Act. 

In the definitions of burns and scalds given above, no reference is 
made to the par t of the bodv injured, An intemal burn is as much a 
burn as an external one. Boiling water has been drank accidentally, 
and poured down the throat homicidallj, causing an intemal scald or 
bum. Melted pewter has been poured in to the ear {Cases 27, 28), re- 
specting which M. de Lowry remarks, that it is not eiasy to. fill the ear 
with melted metal, owing to the expansion of the air in the meatus. 
Death in such čase may result from inflammation extending to the 
brain. 

Respecting the administration of corrosive liquids, it will be con- 
venient to regard such intemal burns as cases of poisoning. 

2. JSbw far may the Ajppearance of a Bv/m enable vs to Determi/M 

its Oi^igin 



(a.) A heated soUd (such as hot iron) may produce a bum of any 
inten8ity, from mere skin redness to charring of the tissues, according 
to its temperature and the length of time it remains in contact with 
the person. In such cases the shape of the burn indicates 8omewhat 
the form, and the extent of the bum the size, of the heated solid. 
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F In tirder to biirn, some substances mnet be Iieated nearly to rednesa, ^ 
or even bejond it.' Metala will produce redness, vesication, coagiila- 
tion of blood, and other iiijuries wlieu heated to 213° F. (100° C). The 
actual cautery is said to be more efflcacious iii arresting liemorrhage ftt 

»a black, tban at a i'ed or white lieat. ■ 

Burns of greater intensitj are prodnced by Iiot, seini-fused eolida-nB 
frLicli (eitber fj'oui tlieir iiature oi' from their being in a state of par^^ 
tial fusion) adliere to tlie ekiii, so tbat oii removal eitber a portioii of 
the cntiele is dragged away, or some of the liot material remains be- 
hind — tban when (as in the čase of a piece of hot iron) tlie soiirce of 

»Jieat caii be instantlj and eompletely got rid of, bo soon as tlie pain 
tenders tlie persoii conacioiis of actual coutact wit!i it. 
It may not, perliaps, be out of plače to mention here tliat the feate 
Bhown by workmen, and sometimes hy pnblic esliibitors, of handling 
red-hot metals, bnrning eoals, and the like, are as a rnle easj of ex- 
planation. "M. de Boiitignj showed, at the ineeting of the British 
^^&£Sociation at Ipswich, in 1851, that a hand which ie naturally i^mp, 
^br wiiicli lias been sligbtlj moistened, maj be safely pasBed into a 
'-•tream of jnolien iron as it fl.ow8 from the fumace." {Carpentei^a 
" Phyaiology," note to p. 4S4.) The ancient trial bj the ordcal of the 
liot plonglishare may thus be esplained, althougli it is to be feared that 
_ the more gnilty the person, the more likely he was to escape. (See 
HVffticle on the Spheroidal State in the " Popular £!iieyi:h)pcEdla.") 
^^ (/3.) Molten ■metids canse burns (scalds) tliat can 6carcely be distin- 
^Rnished from those prodiieed bj eolid bodies. They niay vary from a 
Hidight degree of skin redness, to an absolute destmctiou and charring 
^mx& parts. Supposiug the melted metal to be spilt on the ^in, the 
trnrns wlll be fuund to be leas i^egiiJar in form tban tliose prodnced by 
hot Bolids, and niore often of greater severitj, inasniuch as tUe metal 
to be molteu mnst iieceasarily (in the majoritj of cases) be of a very 
high temperature. Fiirtlier, the melted metal having once come into 
oontact with tlie person, it is less eaaj for the patieiit to rid bimself of 
I it, than wben lie accidentallj comes into collision with a heated solid. 

^^k * Ponlllet detormlned. the (olloving temperatnies bv m<-aDS of nn air thermnmatefl^l 

^^■ke; ooneipoad to tliu stages of incaudescenne of a metal bu : — H 

^B Incipient rad heat 525° C. - 977° F. fl 

^H Dullred 700' C. = 1303" F. fl 

^1 Ch6rryred 900° O. = 1652° P. ■ 

^H D«k orange 1100° C. =^ 2012' F. ■ 

^H Wldte heat 1300° O. = 2372' F. ■ 

^H Dauling n-hil« heat 1500° C. = 27tt3° F. fl 

^^B See article on Pjrometer in the "Papviar En«y^apadia.'' ^| 

L r::^ 1 



94 LEGAL MEDICINE. 

Further than this, melted metals produce bums in ali respects Bitnila 
to those produced by Bolid bodies. 

(y.) BoUing oUs produce bums as severe in their general eharacter 
and (so far as destruction of parts is concemed) in their effects, as lio 
solids or inolten metals. » 

(S.) BoUhig water, The application of hot water may merelj pro 
duce an inflammatorj redness ; but in severe scalds the skin commonl; 
appears soddened, vesicated and of an ashy grey color, a conditioi 
scarcely distinguishable from sHght bums resulting from other causes 
But boiling water never produces (as in the čase of hot solids or melte< 
metals) blackening of the cuticle, much less charring or destruction o 
the parts. Hot-water scalds are f requently of considerable extent, an( 
on this account are liable to prove rapidly fatal. {Cdse 6.) The; 
may also be followed by gangrene. {Casea 26, 47.) Many cases ar< 
recorded where boiling water has been thrown over people for thi 
purpose of maiming, but with no apparent intention of destroying life 
{Cases 34, 35, 36.) 

Cases are recorded where children, lunatics, and others have beei 
scalded to death by being immersed in water at too high a tempera 
ture. {Cases 6, ^a^ 6 J.) This circumstance suggests the remark, tha 
the use of the hand by a nurse in determining the temperature of i 
bath, instead of testing it by the thermometer, is culpable negligence 
The hand is at best a f allacious test of temperature, its nerves, com 
pared to parts not exposed, being slowly stimulated by heat. Again 
the heat of the hand itself renders it an uncertain test ; — thus a hanc 
cooler than the liquid in which it is immersed, cools for an instant th< 
water in immediate contact with the skin. 

A remarkable čase of boiling a child in water is recorded. ( Cas^ 
37.) 

Many cases are recorded where severe scalds of the mouth and glot 
tis have resulted from a child putting its mouth to thespout of a kettL 
whilst steam wa8 issuing therefrom. {Cases 44, 45.) In such čase 
false membranes frequently form from the extension of the inflamma 
tion ; or it is not improbable that the fright may cause the child t( 
make a deep.inspiration whereby the steam or boiling water will b( 
drawn into the back of the throat, and may possibly enter the larynx 
{''Brit. Med. Journ.,'' May 1, 1875, p. 589.) 

(e.) Pho^hoi^us hurns are characterized by their great depth — bj 
their severity, from the extreme heat accompanying the combustion oJ 
the phosphorus ; — ^by their pain, the acid products of buming actinj 
as violent irritants to the injured parts ; — and, lastly, by the compara 
tively small extent of surface commonly de6troyed. As a fact it wiL 
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iallj be fonnd that the part affetded ie liniited to the actual apot on 
whicli the phosphoms biu'us, the phoBphoric aeid generated during 
combnstiott ooatiug the Eurroimding skiii, aud acting like a varmeb to 
prevent the spread o£ tb« flame. 

(f.) 0-un;powder iurns are often of great Bnperflcial e.ftent, and for 
tliat reason not ui£reqaently fatal, Tbey are usually marked by ex- 
tensive Bcorching, fitjm tbe globe of ilame produced. !N'uiiieroiia car- 
bon particies are commonlj found embedded in the trne Bkin o£ the 
part bumt, vhich on recovery leave permaneut tattoo marka of a more 
or lesa violet-blaek tint. It will be noted tbat in gunpowdep burna 
theae spota of eolor are of very nnif orni aize. 

Onr reraarks hei'e do not refer to injuriea resiilting from tbe fiving 
of gnnpowder in a pištol, bo niuch as to e^plosions of fi'ee powder. 
"Wben a pištol, loaded with gunpowder only, ia fii-ed near the naked 
ekin, penetrating woiinda (aa if caused by bnllets) are freqiiently pro- 
daced. These are due to unburnt particlee of powder playing tbe 
part of small sliot. Under these eirenrastances, in addition to the 
seorcliiiig effects of tbe powder, contusions and laceratioiia of tbe 
skin raay oeeur. Tbese will be moi'e fully discusBed nnder gunehot 
,vounds. 

(•»?.) Petroleum huriia (or bnnia resnlting from roch oil, paraffin, 
■«to.,) are gencrally severe. One canae of thia is that the fibrea of the 
clothes, on wbicb the apirit is common]y spilt in sucb accidents, act as 
wicks to aesist combnstion. lu theae casea, the powerful odor of tbe 
litjuid is certain to be detected for eome dayB after tbe accident bas 
happened, wbilBt the parts scorcbed, and the surronnding skin, ai-e 
nsnaUy mnch bJackened from the carbouaceous matter set free dui'ing 
conibustion. {Vase 33.) 

(fl.) Bur-nsfrom flarne are ebaracterized by extensive acorcbing. 

irched hairs in the neigbborhood of the parta burnt, althougb not 
■»ctaallj on the injnred part, are very siiggeetive of iiaiiie as the origin 
of tbe biU'n. Scorched baira are scarcely likely to resnlt from the 
application merely of a liot body, and certainly eould not be produced 
by boiling water, or even by boiling oila. 

(i.) Bums from, ea^plosions of Jtre dat/ip in coal minea are fre- 
iently of great extent, and present the appearance of great scoreb- 
ing. Tery frequent)y a quantity of coal dust will be found embedded 
in the true akin. Thia niay give the bnm the appearance of haring 
been produced by a gunpowder exploaion. In one čase, a donbt of 
tbis kind formed tbe ground-work of a legal action (Norfa Colliery 
ExploBion Casc, March, lS7n). Tbe tatttio 'laarks resnlting from 
coal duBt, however, are commouly of a blacker color than tbe inarks 
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produced by gimpowder, vrhilst the spots are far lesa uniform i 
size. 

{k.) Bums /rom aoidsj etc, These will be described in det« 
under the various reagenta. A sulphuric acid stain is brown, and 
nitric or hjdrochloric acid stain yellow. The scars are soft and n< 
hard as in ordinary burns. The skin slouglis away, leaving a gran 
latiug surface. Sach burns are not surrounded (as in the čase of thoi 
produced by heat) by reddened skin. 



3. TTie Claasification of Bv/ms. 

X>upuytren has classified burns, according to the amount of injui 
inflicted, in six degrees, as f ollows : — 

Ist Degree. Tke shm only is scorched, or alighih/ reddened, vm 
efflorescence ofthe cuticle, hut w{ihoutpermcMieni ir0ury. 

This State woiild be produced by the momentary contact of a h< 
body, or by water some degrees below boiling point. It leaves b 
mark af ter a f ew hours, but causes pain at the time. 

2d Deffree. The shm exhihit8 general redness, cmd theformaiio 
ofvesidea, either cut once or after afew Iiours. Some of these vesicle 
or blisters may be very large and tense with serum. 

The second degree implies a longer contact of heated solids or c 
liquids at the boiling point, than the first degree. [lodine, cantharide 
Btrong acids, melted sealing-wax, tallow, metals heated to 212° I 
(100° C), etc, produce very similar vesication.] Although there ma 
be some suppuration of the vesicles, burns of the second degree seldoi 
leave permanent marks, except in persons of a bad constitution, or i 
those weakened by previous disease. These burns invariably caus 
considerable pain. 

Zd Degree. The cutis or t/rue shm is desi/royed; yeUowish grey o 
hroicn escha/rs form, which irmoh)e the whole thichnesš of the shi/r 
The surrovmling i/ntegument is more or less reddened cmd vesieatec 
cmd thepoHs affected cure extremely pcdnful. 

In this third degree, a mark of a shining white cicatrix withoi] 
contraction of the neighboring parts remains. Occasionally the cic£ 
trix itself contracts considerably, assuming a cheloid condition. 

Uh Degree. In this the whole thichnesš of the shm, cmd jH»rt oj 
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t^e subouianeOTis cdlular tissue are desiroi/ed. J)ry, T/eUoioiah Mačk, 
vnaensible eschars are formed, with aonsiderahle injlamination around, 
leaving on their aepi^aiion deep and l-ua)uri<mtly (/ranulatiTig vlcer- 



6th Degree. Jn thw the eschars extend more deeply, the miiscleis, 
^aaciw, and sofi struckires heing ir/vpUcaied. 

In the fourth and fifth degreeB not only are cicati-ices formed on 
xecovery, btit considerable deformitj general]y resulta froin t]ie con- 
trsction of the skin and of Uiu deeper tissuea. Thua the head mav 
be drawn down to one aide, unleea great caie be taken duriiig the Leal- 
ing proceas ; and even with every čare, akill, and attention, it is not 
ftIwayB possible to prevent deformitj. Tlie arni or leg also maj be 
.contracted into a bent and almost naeless position, or the fingers be 
tJed dowu or united together by web6 of skin. Terjoften limba liave 
to be amputated, in whole or in part, on aecount of the deatniction of 
the skin being too great to allow of repatr, or even of a plastic opera- 
tion. 

6^ Degree. Jn tfiis an enUre U?7ib, hones and aH, m,ay he desf/royed 
and charred. 

It aeldom happena, but that in a bum two, three, or more of tliese 
degrees wiU be found inixed together. {Cone 20 /3.} Heiice Mr, 

X<iike, Mr. Curling, and other surgeons have suggested a simpier clas- 

Bifieation of bums, as followa : — 

(«.) Burna only involving the skin or subcutaneoua connective 
tissue. 

(fi.) Burna involving tlie muaclea and teudous, with their nerves 
tnd blood-vesEela. 

(7.) Burna involving the bonea or intemal viscera, 

(8.) Mixed burna, in which the three preeeding varieties are more 
lese conibined. 



4, The Mffed^ jfrodniced hy Bwna. 

. Theae effects we niaj consider under the two heada of local and 
Mmstitntional :— 

(o.) Zocal Elfects. — Redness, vesicationa {entire or burst), destmc- 
1 of cuticie, either alone, or involving the true ekin {cutis vera) 
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actiial roasting or carboiiization of parts for a greater or lese depth, 
marks of blackening, buming of the hair, etc., are some of the local 
results of bunis of difFerent degrees. Further, it is not nncommon to 
find on a single body ali degrees of intensitj, from redness to charring. 
{Čase 20^.) 

Omitting cases of carbonization, we note that the skin redness 
prodiiced \)y a bum differs greatlj in its appearanee on sach causes as 
the intensitj of the heat, tirne of expo8ure, etc. Thus the cuticle may 
be merely reddened, or dry and parehmenty. The reddening may 
go deeper and aflFeet the trne skin, giving it a dotted appearanee, ihe 
dots corresponding to the openings of the sudorif erous and sebaceous 
ducts. If the bum be severe, it may perhaps implieate the subcata- 
neous tissues. Here and there, entire blisters will probably be f ound, 
eontaining a thick and highly albuminoiis serum ; whilst in ali proba- 
bility there will be some burst blisters, the serum oozing out of fissures 
or apertures in the cuticle and drying on the parts around. The red- 
ness above described, it must be remembered, results whenever the 
skin is inliamed, whether by disease, friction, strong stimulants, or 
heat. 

Before very long the cuticle will in parts assume an ashy grey 
color, or even aiji appearanee of extreme whitenes8. In inany cases, 
almost immediately after ihe burn has been inflicted, a deeply injected 
line of demarcation will be apparent between the parts bumt and the 
sound skin. The value of this line medico-legally, we shall discuss at 
some length when we consider the methods of distinguishing bums 
caused during life from those produced after death. In a čase of a 
severe bm'n arising from hot water, the nails of the fingers and toes 
were said to ha ve been detached ; at any rate they were f ound wanting 
at the post-mortem. {Čase 6.) 

Experience proves that the danger of a burn depends less on its 
depth, than upon its extent. A roasted limb is not so dangerous to 
life as a less severe bum affecting two-thirds of the skin. In other 
words, the prognosis will be unf avorable in proportion to the number 
of square inches of surface involved. The explanation of this will be 
found, partly in the greater implication of sen6ory nerves in extensive 
bums, and partly on the fact that so much of the skin is prevented 
from doing its werk of excretion and heat regulation. Thus, if we 
simply varnish any considerable portion of the skin of an animal with 
an impermeable material (like gutta-percha or india-rubber), it be- 
comes greatly inconvenienced, wliilst if some three-fourths or more of 
the body be thus treated, the animal usually dies. 

It is a question of considerable importance medico-legally, what 
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ttteiit of ekin innst be injured necessarilj to prove fatal. In a čase ' 

hvolving one-fifth of the body tlie patient seema to have recovered, 

A biirn involviiig tsvu tliirda {Oase G), and even mie-lialf 

f the eutire ekin, we may regard as certain to desti-oy life, aud tlie 

same practicallj inay be eaid of a bura (if sevei-e) iuvolving oiie-tbird 

of tlie body. Bnt wheii we corae to smaller areas, tliere are many 

circimistances that iniiet be borne in mind, and whii;h ueed ecarcelj 

mter into our coneideration when we are dealing with burns of greater 

For instance (a), the amKtikttiou amd pam-leari^ig powe^- of 

^^e;paf.i<:tii. Tlnia eonsidering the dangerona effects of pain, and the 

very different powers poasessed by different peraona to bear it, there 

will nece8Bari]y be a great differenoe in the result of a buni occiiri-ing 

0» a robust, powerful man, and one of similar extent aflPectiug a higldy 

Hjiervona, aensitive wonian. Again (^), the part u^ected muet be con- 

^nidered. Thiia burna on the e\tremitiea are lesa fatal than thoae on 

H tlie trunk, whilBt burne on the periiiieiini, or upon the labia in the 

female or the aci-otum in the male, are more than oi-duiarilj dangerona. 

Again (7), the chaitieter of tlie bwn {Le., whether it be contiuuona or 

Iiu ntinierons small patehee) ia of importance. Given two burns, botli 
oi equal extent, tlie one beiiig continuons and Hmited to one part only 
M the body, and the other oecurring in iaolated and divided patchea, 
nioi'e or lees apread over the whole body, tlie latter undoubtedly ia tlie 
Itiore dangerans, not onIy beeauae the pain and vaecidar reaction will 
De greater, bnt because it is more difficnlt for the patient to reat 
(and for re(!overy in sudi casei^, sleep is no iminiportant eonsidera- 
tion), and alao more difficnlt fui- those in attendance to hiaure the 
efflcient application of necesaarj dressiiigs to the injured parta. And 
l&Btly (fi), the age uf the^pailent is an impoi-tant element, childi-en as a 
mle bearing burna badly, whilst old people bear them eoniparativ-ely 
welL 

k The fact that the danger of a bnm ia in proportion to its e.vteut, 
aa we may 8ay acuording to the " Iaw of sgnare inehea," ia Btrikingly 
iwn by a aeriea of caaea of buras reanlting from gnnpowder and 
eteam, recorded by Tnapector-General Dr. Wi]liam Smart, of Haslar 
Hospital, and founded on hia experience in the esplosion on board 
U,M.S. " Thmiderer." (" Brlthh M&Uml Jmimai;' Sept. 23, 1876, p. 
189.) Li the ]iiajority of the caaee, from 2Un to 500 aquare inches of 
JBrface were hijnred. f)ne man, w]io liad some 7*>6 Bquare inches of 
ikiii (or iiearly one-third of his entire snperficies) bmnt, recovered. 
Hia scald was, however, only one of the first degree. A scientific ob- 
aerver, wIio haa wituesaed two gj-eat niagazine esploaions, remarka tliat 
if as nmch aa SO ef^nare inehea of akin be dainaged, there \a nlways a 
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degree of 8econdary fever involving danger to life. Dr. Smai*t con 
8ider8 tliat a bum involving 350 8qnare inches, places life in the greal 
est jeopardy — gunpowder burna being more hazardous than thos 
caused bj steam. 

Amongst the occasional effects of fire on the body, is the forma 
tion of eKtensive fissures in the skin, that assume the char^ter o 
vovmds of greater or lesa extent. These are no doubt occasioned b 
the destruction of the elasticitj of the skin as a primary con6equenc 
of the extreme heat to which it is subjected, and, as a result, its givinj 
waj or splitting under the patienfs stniggles. Hence, as a nile, thes 
vvounds will be found in the neighborhood of joints. (See Cases 2. 
and 24.) In most cases they are exceedingly irregular in form, wit] 
mieven and jagged edges. Sometimes, moreover, the layer of fatt 
tissue adherent to the skin will give way at the same time as the skir 
whilst at other times the skin only will be f omid fissured. The blood 
vessels, owing to their greater elasticity, may escape being tom, an< 
be found stretching across the fissured tissues. In ali cases whei"e w 
are called upon to inspect a body bumt to death, having wounds upo: 
it, these vessels stretching across the wounds should be carefull 
sought for with a powerful hand lens. 

It is manifest that if wounds are found on the body of a perso: 
supposed to have been bumt to death, the f ollowing question is one o 
primary importance for tiie medical jurist to decide, viz.: — ^Were th 
wounds the result of violence inflicted by some cutting instrument 1h 
fore the burn, or were they the result of the burn ? Given the al 
sence of any marked efFusion of blood in the exposed adipose tissue- 
given, f urther, an irregula7iy fissured wound with uneven edges, mor 
especially if in certain spots unbroken blood-vessels be found stretchin 
across the fissured part, such characteristics would lead us to inf er tlis 
the wound wa8 the result of the burn, and not caused by an instn 
ment of violence. 

There is a stili more marked characteristic of these wounds to b 
occasionally noted, and that is where the skin has fissured, and th 
melted fat run out of the vround and vamished the parts around th 
fissure. (See Čase 24.) 

As a rule these heat wounds are of no great depth, but in certai 
recorded cases they have been so deep that the contents of the thoraci 
and abdominal cavities have been exposed. {Čase 8.) 

It must of course not be forgotten that on a bumt body, wound 
of ]^revious violence may exist cotemporaneously with vvounds the n 
sult of the fire. Hence the appearance, the sliape, and the genen 
conditions of each and ali the wounds found on a body should be a( 
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irately noted and deaeribed. The following headinge for t)ie t 
sriptioti of Buch woimds inaj be iiBeful : — 

(1.) Tlieir position (i.e., whetlier iiear a joint or otherwiBe). 
(2.) Their eharacteristicB {l.e., wliethei- regular or iiTegiili 

jagged or otlierwi6e). 
(3.) Tlieir depth in diifei-ent pai-ts. 
(4.) The character of their edges {i.e., whetber even or uneven, " 

Bmootli or otlierwise). 
(5.) "VVhether tbere be any effnsion of blood in the adipose or 

other tissuee exposed. 
(6.) "VVhether blood-veaaele are, or are not, to be observed 

stretching acroBS thein. 
(7.) 'Whether tbere is any appearance of melted fat ha,vioi 

poared out througii the vrouud. 

liaatly, it wi]l pi-obabljr be noted that in certain parts of the body, 
the Bkin, althoogh perhaps not actual]y tiseured, will be in ench a con- 
<{itL0ii of teneencBS that but a verj slight movement woiild tear and 
lacerate it. 

(^,) GonstitvtimLoZ (or general) Effetis. — The first important eon- 
Stitntional effect to be noted as the result of a burn, is great ivUapse or 
smeta ahock to tke nen>oue sistem. The surface of the bodj becomes 
pale, the extreiuities cold, and the pulse qaick and feeble. There will 
be repeated and severe rigors or ehiverings, and the patient will com- 
plain bitterlj- of being cold, the thermomcter ali the wliile indicjiting a 
febriJe temperature. In some eaees, liowever, the temperature is reallj 
Bub-normal, as in collapse pi^oper. In fatal eases, these sjmptoms are 
«pidly Bucceeded by laborioiia breatliing, coma, convulBiouB (partica- 
larly io yonng children) aud death ; whil8t in others, diesohition is pre- 
^ceded by a period of imperfeet reaction, aceompanied by delirium 
id a sbarp jerking pnlse. Mr. Ericheen states, that the first penod of 
lepression and congestion occnpies, as a mle, Bouie forty-eiglit honrs. 
lefore reaction sets in, there is iisual]y an interval of qiiiet, dnving 
vhich the sufferer ma.y die comatose from congestion of the braiii and 
it« membranes, and from efFiieion into the ventricles, Death some- 
les occuTB frotn a sort of passive cedema or dropsy of the luags, and 
>re rarely the serons cavities become tbe Beat of copions and fatal 
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Frora the second day to tbe second week is the period of reaction 
tod inflaramation. Jrntaiive /evtir atteniled witb thoracic conjplica- 
ions, Bueh a& p>wiiiiionia, plcuriitu, or bri>iu:hUis, or a componnd of 
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tliree, iiiay set in. Enteritis, with ulceration of the bowel8 and conse- 
qiient peritonitis may, and as Mr. Curling * has pointed out, not unfre- 
quently does, oceur. 

We ha ve next to consider the stupor or c(nna produced by bunu 
and scalds. This has often been mistaken for opivni-poisoinng. Ag 
a fact, there are no well-marked indications by whieh to distinguisL 
the conia of the one f rom the coma of the other. Mr. Abemethj 
once gave evidence in a čase where a surgeon was cliarged with the 
manslanghter of a child by opium, the comatose eondition in whieh it 
died being ascribed to two doses of eight and ten drops of landanimi 
given to relieve the pain of a severe scald. The surgeon wa8 acquitted, 
Mr. Abemethy deposing, not only that the praetice of giving opiuni 
in such cases was usual, but that the coma was in ali probability the 
result of the bum and not of the opium. The author cannot concur 
in Dr. Taylor's recommendation to withhold opium from bumt chil- 
dren. It mu8t 7iot heforgoUen that eosf/reme pmn mmf hej amd often is, 
fatal, 

Tetamus may supervene on hv/ma amd scalds, {Cases 2, 7.) 



5. The Period at which d/ifferent Bv/ms were InJUcted. 

When there are setjeral hums on a dead body the que8tion inay be 
asked, " Were ali these hums i/aflicted at mie amd the sa/me tirne f " 
To answer this, note must be taken whether any of them have begun 
to suppurate, or slough, or cicatrize, or show any other changes indica- 
tive of vital action. Nevertheless it must be remembered that bums 
inflicted at the same time may not heal with the same rapidity, owing 
either to differences of degree, or to some peculiarities of circulation 
or innervation, or to their situation. 



6. The Causes of Death. 

The causes of death from bums are various. {^'Viertel^ahvss,^^ 
1870, n., 93.) 

(a.) Ir\^ury, — In the čase of fire attacking buildings, etc., instances 
of instantaneous death may result from the f ali of bricks, timber, etc. 
Or, again, in the endeavor to escape, people may fall from wmdow8 or 



' " Medlco-Chirurgical Transactions," Vol. XXV. ; Humphrej, '* Assooiation Jour- 
nal," Oct, 19, 1855. 
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rciofd, and thus meet \vith fatal iiijuries. Tlieee accidents mav canae 
dtjath after a longer or shortei- interval, 

(p.) Si/nvope and Suffoeatkm (aspliyxia), — There is little donbt 
tliat in large fires, Biiffocatioii resulting eitber from tlie actnal want of 
fi'eeh air, or froni tlie presence of a large exce88 of the prodncts of 
■ oiirabnstion (CO„ CO), or both, is frequently a cauee of death. 

In Oaae 1 tbe qne9tion arose wbetbei' the cause of deatb wa8 sufFo- 
cation, or the effects prodaced by tiie burna. The borna found on tbe 
body Dr, Bonfanti attributed to radlant heai. ExperimentB were 
tried witb radiant heat on amputated limbs, but the resnlts obtaiiicd 
were not satisfactory, living skiii beiiig affeeted far more readilj" by 
heat tban dead. TJndoubtedij iiijui-ies Biinilar to thofic arieing froin 
the direct application of heat to tbe skiu, niay result f loiu radiant heat 
of Bufficient intensitj. But in tbe ease qiioted the difficulty appears 
to have beeu to explain why the back and front of the bodj shoidd 
exhibit the presence of bimie, TOhilst the clothes covering the body 
were nninjnred. 

(;".) CoUuipse — in other wordB, an absence of rallying power from .1 
eevere shock to tke nerv&us syste?>>-. This great depression of nervons 
foree is perhaps the chief eauae of danger in cases of bnrnB. CoUapse 
is mOBt likeiy to kili in the ease uf exten8ive bnrns on tlie trnnk. 

(5.) Coma, GoTimdsimis, Tetanua, etc., or other sjmptoms referable 
to the brain and nervons 3ystem. {Oaae 2.) 

(e.) Bronchiiia, Pnevmonia, (Edema of Lvmgs, or other thoracic 
complications. 

(f.) Jikieritia, ending in peritoniHa or ha^nmTluige, due to abdoin- 
inal lesions. ' 

(;;.) Eckam^on, ariaing from paJn, or from profnBe or long-con- 
tinned suppuration. (" Lancet^^ Feb. 19, 1870, p. 267.) 

(5.) Ga/nfrene, Bh'ym.pelm, PycB>ma, etc. {Vase 47.) 

((.) Lastly, deatb may result, after an interval more or lesa reraote, 
from 8econdury cauees, aa in (Jase 3, where death occurred after tliree 
months from iilceration of the bowel6. 

This circumstance suggests tbe general remark that the cntaneous 
and visceral nerves of tbe body are cloBely related. Thua may be ex- 
plaiaed the visceral inflainniations so often occurring in cases of burna 
dnring tbe stage of reaction. It ib in this way tliat the severe efFecta 
of the primary Bhock are chie% produeed. Tbe later pnlinonary in- 
flammation is probably due to the reflected influeuee through the 
■pneumogastric on the InngB. Henee any previoua nervoua depression 
jnnst intenBify not only tbe Bequeliti uf, but also the shock ai-ising from, J 
% burn. I 
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7. The Period at which Death ooours. 

There can be no questioii that the first week after a bnm is the 
most f atal period. Thus. of fifl^ fatal cases of bums noted bj Mr. 
Erichsen, there died — 

During the first f our dajs 27 cases. 

From the f ourth to the eighth day 6 " 

In the second week 8 " 

" third " 2 " 

" fourth " 2 " 

« flfth " 4 " 

" sixth " 1 čase. 

Death, however, may be delayed for a eonsiderable period. Thus 
in one čase of bums {Čase 3) resnlting from a coal mine explosion, 
death occurred from ulceration of the bowels three months after the 
accident. Or, again, a person may recover the primary effects of a 
burn, and die after an interval, longer or shorter, from exhaustion or 
otlier causes. {Čase 2.) As a fact, infiammation of the viscera, which 
not unfrequently is the cause of death in the čase of a severe bnm, 
does not set in for several days after the accident, during which inter- 
val a eonsiderable alleviation of the extreme pain may occur, and con- 
sequently an appearance of partial recovery. 

And here a f urther medico-legal question may arise — Sbw long 
after a Jmm did the person Uve f 

Death may be almost instantaneous from shock, or exceedingly 
rapid from the effects of the gases of combustion. So rapid, indeed, 
may the fatal result be, that the time is insufficient for even infiam- 
mation of parts to set in, the post-mortem revealing no well-marked 
signs of the accident, nor any visceral abnormalities to indicate the 
actual cause of death. The exi8tence of suppuration, much more of 
gangrene, proves that the person must have lived for some time (8ay 
48 hours at least) after the burn had been infiicted, although on these 
points it is impossible to lay down definite rules. 



8. The Post-mortem Appearam.ce% prodaoed hy Bvms. 

Supposing a body to be more or less completely charred, it may 
Btill be possible to distinguish the sex from the pelvis, and the age 
from the length and chf ^he bones, or if the person be very 
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old, fi-uiii the jaw. Iii such investigatioiis, iiioreover, the fiiiding re- 
niains of riugs and etiida, or of false teetb, or the gold moonts of teeth, 
inay coustitute most importaiit evidence of identitj. (See Dr. Park- 
ma,u's čase, Vol. I., p. 330.) 

Even shoiild the body be redueed to ashea, it is not improbable 
tliat tlie bonea maj retaiu their form aiid ebape auflicieutly, at any 
rate, to enable ub to detennino certain of tlieir cliaracterietics. Of 
couree, the presence of foreign bodies aniongst the ashee, as in the 
fornier caae, innat be cai-efull^ sought for. For a bodj to be redueed 
to aaheB (reuiembering that the human body contains 75 per cent. of 
water}, a great heat ]ong applied is reqiured. Adraitting that there 
are exceptional cases A\-here a body liaa been redueed to anhes (such as, 
e.ff., the čase of Mr. Scott, which occurred in London in the great fire 
of 1861, when only two or three boiies and a gold watcli and guard 
marked the spot of his death), it is certain that aa a 1'ule a body snb- 
jected to great heat wiii nierely be carbouized, the skeleton reinaining 
more or less coinplete, with remains of the soft parts npoii it suf&cieiit 
to establish identity. {Ca^e 35.) In Mr. Scotfs čase tlie body had 
been sabjected to a white heat for teu or twelve day8, a condition only 
iikely to oceni- esceptionally. 

But it rauBt be remembered that death mfty occnr in, and froni a 
fire, and yet uo external appeai-auees be apparent, as when, for exara- 
ple, it reaulta from auffocation. It is difficolt I admit to 8ee how a 
body coidd escape burns of greater or leea degree, either l)efore or 
after death, in auch čase ; nevertheleaa the poB8ibility of death occiu'- 
ring from anffocation, and under such conditioiis that the skin inight 
BofFer no injury indicative of a bum, ia manifest. Under these cir- 
cnmetancea we ahoidd probably fiud marked suffasion of the eves, 
■whil8t the internal appeai-anees woidd be certain to yield important 
evidence. Tliua in Oasi^ 19, wliere two children met their death in a 
fire, severe burna were found on one child, whilst on the other no bum 
marka were viaible at ali, Nevertheless, at the post-mortem, indica- 
tions of death by a9phyxia were diseovered in both caaea. 

It is moat important that-we should carefnliy examine the body for 
ali fi-actores and ^vounds, and if present, aa far as possible deterinine 
■their eaiise. {Čase 3S.) The poesibility of vounde in auch cases re- 
enltiiig from pieces of timber, etc, accidentlv falling on the person 
BI ust not be overlooked. 

Again, if the bonea be redueed to sahoe, the preaence of 
■of linio in the bumt residiie in qiiaiitity, will be BtrongIy indicative 
.aninial i-emains. 

In aH tlie caaes thus far mentioned, the chemical analyBie of 
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dues may famish iiiiportaut evidence. It is qnite true that organi( 
and volatile poisons would be destrojed by the heat, but there an 
other poisons that would not be similarlj affected ; and if any suspi 
cion of deatli from poisoning exist8, the analjsis of the ashes maj 
serve to prove or disprove its truth, so far as certain indestructibl« 
poisons are eoncerned. 

Supposing the body to be charred or roasted, it will probably hi 
quite impossible to form any opinion as to previous aets of violencc 
on the person, or whether death wa8 caused by violenee or by fire. 
Cremation of a body has not infrequently been adopted to covei 
crime. (Čase 17, 20 a.) 

We now leave the exaniination of charred and incinerated remains. 
to consider the post-mortem appearances presented in an ordinary casc 
of deatli from bui-ning : — 

(a.) Metermal Appea/rcmces. — The post-mortem appearances of s 
bum on the dead body, will resemblls for the most part those alreadj 
deseribed as the appearances found during life, viz., a reddened oi 
ashy white or parchmenty state of skin, and a blistered cuticle. 
The resulting vesications may be either entire or burst, the exuded 
serum in the latter čase having coated the skin with a kind of albnmi- 
nous varnish. The parts where the bumt and mibumt tissues join, 
will be indicated as in life by a red line of demarcation ; whilst undei 
the raised eiiticle the true skin will appear of a brownish red color, 
{Oases 6 and 24.) 

If a patient has lived for some time after a severe bum, suppu- 
rating surfaees and granulating sores will probably be found. {0(Z86 
4.) It is evident that the exact appearance will depend on variouE 
circumstances, such as the intensity of tlie heat, the length of time the 
patient has lived, and the vital power of the constitution. 

In one čase of death from scalds, it is stated that the nails of tlie 
fingers and toes were found wanting. {Čase 6.) 

In examining and reporting on a bum we must caref ully note tlie 
following details : — 

(1.) The part or parts of the body bumt. 

(2.) The special characteristics of the burnt portion (whetlier 
charred, vesicated, merely reddened, etc). 

(3.) The extent (stated in 8quare inches) of the bum. 

(4.) Whether there is any well-marked and deeply injected line, 
dividing the injured from the uninjured tissues. 
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(5.) "Wliether the blisters are full of air or of Berutii. K tliej con- 
tain serum, it sbould be noted whether it be watery or thick. 

(6.) Wbether t!ie trne akiu, after the cuticle is removed, e\bibitt^ a 
dotted injected appearaiice. 



(^.) fntenial Aj/pearwn<!es.—CABe& of death froin burns not infre- 
queHtly occnr wbere no interna! puat-mortem appearances ean be de- 
tected. {Caaee 5 and 7.) 

Gase 1 is remarkable, inasmach as tetanic Htiffuess occurred before 
I death, and yet no aigns of lesions were noted at tlie poBt-morteni eitbei- 
in the brain or apinal cord, or indeed o£ any abnormalities in otliei' 
parts 01- viseera. 

If dentb reenlts from ehock, or fi-om the simple exhanstioD occa 
sioned bj paiii, it is probable, at anjrate possible, tbat no post-mortein 
appearances would be discovered. 

iTv/laiiiTnatioii qf Serov« Me7nbr<m.€8 vnth Ahnornial Effusian, into 
i iSetviis Ga/vitiea. — TIius aftor deatbs from burna, fluid in more tban 
I nsnal qnantity will frequeutly be fouiid iu tbe ventricles and at tbe 
' baae of tbe brain; also signs of pleuriej ■with pleiiritic effusion {Čase 
I 4) ; effuMiou into tiie pericardium {Caae 4), abdominal eavit^, etc. 
' No doubt effusion is in aueb cases the result of a sudden relinx of blood 
I resnlting from tUe iujury. 

Congeethn ofthe Mueous Memhrane^ ofiJis BroncMal Thbes and 
[ Aimientary Caiud. — Thebronchial tubes, a9we]laathelungsgenerallj, 
I even when death oecni-s at a very early period, are U8ually congested. 
{Casea 9, 17 and 19.) In deatb resnlting from auffocation in a large 
eonflagration, a 8ooty, frothy mucus is U8nally found in tlie Iarynx and 
1 traehes. {Oa«e« 19 and 26.) Soraetimes, however, the respiratorj" 
I tract has been found normal. {Oase 11.) In Gase 36 the Innga were 
1 eaid to be pale and aniemic. 

Congestiou of the atoniacb and of the alimentarj canal, more espe- 
I rafllly of the (»aophagus, liuodenuin, and ileum, are gcnerally well- 
markod post-mortera signs of deatli from burns. The parts are vari- 
0UBly described as ro8y red, scarlet, etc. {Gases 14 and 19.) 

The aiithor from a personal examination of many fatal cases of 
burns, ean confirm Mr. Carliug's atatement that ^tfni-atmff ulcers of 
tite duod&nuin, are eomiuon, particularly in children and yonng people, 
Jawhoni Brunner'e glands are veiy active, Tliese ulcers are rarely 
found before the si.-cth day, tbe seeond week being tbe usual period of 
their occurrence. Mr. Murray Huinphrey haa observed tbat the lower 
, part of the cesopliagus is sometitiies ulcerated, and tlie autbor 
I noted tliat Peyer's patcbes, and iu faet the aolitarj glands generally. 
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are of ten eresktij inflamed and Bometimes uloerated in injoiies to tbe 
8kin resul^from se.ei^ bums. scalda. lar^ bliaters froi tixe Span- 
ish fly, and the bums inflicted by strong carbolic acid. Intussnscep- 
tion of the small intestines is also verj commonlj noted after death 
from bums, but is probablj only a phenomenon attending the death. 
The ulcers described may set up peritonitis, or fatal hemorrhage, by 
implicating a large artery. In this wa7 blood maj be Tomited or 
passed by stooL 

The heaH is sometimes found empty (see Čase 17), but more often 
the right side of the heart is full, and the left empty. ( Oases 4, 6, 
11, 19.) The larger blood-vessels have frequently been recorded as 
congested, whilst the rest of the body was ansemic. {Oases 4 and 10.) 
These appearances are not unlike what we should expect as the result 
of death by asphyxia. 

The hrain has been frequently observed congested with red blood. 
{Oases 6, 9, 16, 19.) 

The li've?*j hidneys^ SLndj}elmc organs are not unfrequently congested. 
{Oases 19 and 26.) In Čase 19, where two children were expo8ed to 
tlie same fire, the liver and kidney of one child were congested, whilst 
in the other*they were normal. 

The color ofihe hlood varies. In Dr. Buzzard's cases there was no 
venous blood in the body. {Čase 16.) It is evident if death result 
from a6phyxia due to an excess of ca/rhomc amhydride and a want of 
oxygen in the air, the blood will be dark colored (venous) {Oases 6 and 
19); but if death is occasioned by breathing carhonic oxidej which 
under certain cireumstances may be the chief product of combustion, 
the blood will then be found of a bright red color (carbonic oxide 
hsemoglobin). {Cases 4 and 16.) 



9. The npea/ns of Distmguishing Bv/ms mfiicted duri/ng Life from 
those j^oduoed after Death^ or from the Effects of Post-mortem 
Oha/nges. {Cases 1, 20 a, 20 jS.) 

On this matter two points are certain and may be disposed of at 
once : — 

FirsL If a body be found completely charred or roasted, it wiU be 
impossible to 8ay whether the jpri/nia/n/ applieation of the &e was to a 
living or to a dead body, seeing that a living body cannot be charred. 
In other words, the roasting (much more the charring) process would 
not commence until after the death of the person, even supposing him 
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to liave beeii ali^e when the fire was liret applied. lience no opinion 
caii be oEfered froni an inspection of charred or i-oasted remains 
as to the life or the death of the individual before the actioii of the 
fire. 

Secondly. H the pi-esence of graniilations are weU marked ou a 
bnro, moro especially if " proud fleah " [i.e., exuberant graniilatioiisj 
is apparent, or if pua or gangrene or the like are foiind on the biirnt 
portioiis, we may regard the indicationa afforded by theae (being esaen- 
tially vital phenoniena) aa proof positive that the sufferer lived for 
some time after the bnrn had been iuflicted. 

There are two 8peGiaIly marked charaoteriatics of bnms, prodnced 
dnring life (?'.e., where destnietion of tisBue Las not reaulted), and to 
these onr atteiition must be directed in some detail, viz., (o) a red line 
dividing the injnred from the nninjured aldn ; and (^ the fonnation 
of bliaters (vesication) . 

(a.) Line of red )iess. 

On applying a hot l)ody to the ekin of a living person, tho part to 
whieh the heated snbatance ia actiially applied wiU at once (aa we have 
pointed out) aesume a coppery red color, the skin becoming dry and 
parchmenty, and the cnticle after a time rieing in a blister. And here, 
in passing, we raay note that the dry and parchtnenty eondition of 
ekin found in a bani, at once serves to distinguiah it from a post-mor- 
tem appearance {i.e-., froui the result of decomposition), wJiere the 
cuticie, at any rate for a considerable period after death, ia moiet and 
the reverae of parchnienty. Aronud tbis coppery-colorcd bliish, or 
the bliater if siich be formed, the skin haa a dead white or grey ap- 
pearance. Snrroundiiig the dead-white skin we ehall obaerve the line 
of redness, of varying depth and width according to the intenBity of 
the heat, and the length of time the hot body wa3 applied, This line 
of redness ahadea ofE ou the onter aide to a diffuaed bhish, which niay 
extend aome distance. Thia diffneed i^ednesa, howeTer, ia not to be 
confoiinded with the line of redness. Tlie diffiised redness is nothiug 
moro tlian a mere eapillary congestion or eiythematons blnah remov- 
able by pressure with the finger, and disappearing after deatli. Tho 
line of redness, on tlie contrary, ia (like that eeen in gangrene) a ti'ne 
line of demarcation between living and dead tiasnea — the resnlt of 
vital reaction, appearing almoat iinmediately in inany cases after thf 
infliction of the biu^n, not materially affected by presaure, and not ilis- 
appeaving witli lieath. Tlie medico-legal impoilance, therefore, of tliis 
line of redneaa depencia (1) on its alniost certain fonnation when h 
are iuflicted during life ; and (2) ou its pennanence after death. 



hen biu'na i 
,th. J 



110 Legal medicine. 

Biit it is necessarj to consider 1101*6 tlie indications afforded by its 
absence and by its presence in greater detail : — 

(i.) Given iJie absence of the line of redness, are we jostified in stat- 
ing positively that the burn w(i8 not inliieted during life ? Tlie exi8tence 
of the red line being the result of vital reaction {Arvn. d^Hyg.^ I., p. 442), 
itmust beadmitted that there are cases of severe bums (and more tlian 
one is known to the author), occurring on persons of a low degi*ee of 
vitalitj, where the line is at best but very slight, or where it has been 
very slow in making its appearanee. {Čase 15.) Considering, there- 
f ore, Jir8% that this red line depends on a reaction (and there maj be 
iione, or next to none) ; and secondly^ that it require8 a certain tirne 
(rapid as its formation usuallj is) for its appearanee (whereas a severe 
burn inay destroj life almost instantlj), we should searcelj be justified 
in saying that the absence of the line of redness is positive proof (how- 
ever strong an indication it maj be) that the burn wa8 not inflicted dur- 
ing life. 

(ii.) Given the presence of the line of redness, are we justified in 
stating positivelj that the burn was inflicted during life ? Allowing 
that the formation of the line of redness is the result of vital action, it 
may be conceded that it cannot be produced on, or in, tissues that are 
dead. But it is equally certain that the molecular death of the tidsues 
or of particular parts of the organism, may be delayed for a longer or 
shorter tirne after what is termed somatic death — that is, the general 
death of the body (Vol. I., p. 24). Hence the line of redness may be 
formed 011 a part, and in tissues, where there stili lingei*s a certain de- 
gree of vitality, although vre should be justified in considering the per- 
son to be actually dead. I have myself produced this line of redness, 
more or less well marked, by the appKcation of a liot iron, in several 
limbs, witliin five minutes of amputation ; but I have never succeeded 
in producing it either on limbs orbodies at a period later than five min- 
utes after amputation or death. Sir K. Christison (" Edin. Med. a/nd 
Surg. J&um.j'* XXXV., p. 320) gives ten minutes as the period after 
death beyond which he vras unable to obtain this red line. Dr. Taylor 
failed to obtain it in bodies that had been dead some hours. Cham- 
bert {'' Ann. d^IIi/g.j^^ 1859, L, 368) believes the red line to be practi- 
caUy distinctive of a life burn. On the other hand, Champouillon 
(" Ann. WIIyg.^'^ 1846, 1., 421) asserts that a red line always accompanies 
lieat blisters produced after death in dropsical subjects. I have my- 
self observed the red line to which Champouillon refers, but it is of so 
slight a nature and so superficial (so entirely diJBFerent indeed from what 
we are describing) that I can scarcely think it could be mistaken for 
tlie deeply injected deep red line of a burn produced during life. 
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The coiiclnaiou, it eeems to me, therefore, tbat we are jiistified in 
dravring rospecting this red line of demarcation betweeii iiviiig aiid 
dead tiseue (,for tliat i-eallj is wbat it is), is that althoiigh its aboente 
iiiay not be absolute proof tbat a biu'n tcaa not iiiflieted diiriiig Jife, 
iiur its presence that it waE, iieverthelesa tbat it conetitutes the sti-ong- 
est poBsible preauraptive evidetlee as to tbe period wlien the buru oe- 
eiiri-ed ; its presenco uiiilunbtedly indicating, even supposing the burn 
wae not iiiflicted during bodi]y life, that it waa inHicted at most w*ithiu 
A few iniiiutes of that bodily life, and at anyrate during the molecular 
life of the part or of the tiesne coniiemed, 

rjast!y, we may note tbat if in tiie course of this litie of redness, 
mumte piia-jielding granulations are to be seeii (a baud-glass beitig 
often neGes8ary for tbeir detection), we should tbeii have no hesitatiou 
in asserting positivelv that the biirn was prodiiced dnriiig tlie bodily 
life of tbe person, seeing tbat at least some boura are uecesaary foi' tlie 
prodnetion of pu8-yielding granulations. 

<p.) Vesicalio^n. — By a blister we undei-etand the exudation of tlie 
senini of the blood from tbe surface of the true skin and its collection 
between the cutide and the trne skin {cutis vera). 

It is evident that the exiidation of a tinid on the one hand, and tbe 
continiiity of the ciitic;le on the other, are the two essential eonditions 
for tlie prodnetion of a trne blister. 

When intenaely heated solids have been applied, with tbe effect of 
producing actnal destruction of the skin, althoiigh there ean be no 
Teeication at the precise spot, nevertheless, on parts coiitiguone, and 
lo which tbe heat niay have extended by radiation, vesitles niay 
(form. 

Again, vesicles are certain to be produced in the oaee of bnniB re- 
sultuig froni boiling watei-, uielted sealiiig*wax, etc., oi- indeed any 
«igency where the heat is insnfficient to effect a destruction of skin. 

The fonnation of a tnie serous blister indicatea as a rule tbat the 
fenrn was inflicted during life. Tbus, the action of heat on tlie skin 
faaa been suggested as one of the minor signs of death (Vol. I., p, 33). 
Tlie action resnlting in serons esudation muet be i-egarded as vital. 
But bere, again, we must distinguish between the life of the body as a 
vliole, and the life of its separate tissues and portions. 

We must now eonsider the raedico-legal valne of vesication in 
greater detail :^ 

(i.) Given the ahsence of hlesters (supposing tlie caticle to be con- 
mons), are we jnstified in asauming positiveIy tbat tbe bnrn waB not 
ifiicted during life ! 

Moet certaiiily not, SometirneB no vesicles what8oever form after 
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a bum. Or, again, admitting that iii certain cases vesides form almos 
immediatelj af ter the infliction o£ a burn on a living body, it is equallj 
certain that in other cases many minutes and even hoors maj dapsc 
before the blister rises. (fiase 15.) In this interval the patient maj 
die, iinder which circumstances the blister will not rise. Further, ii 
has been shown by M. Bouchut (see Chaubert's Fapers in the " Ann 
d!Hygie7W^'* April, 1859), that the application of heat to the skin of f 
patient dying from phthisis produced no blisters, nor indeed any othei 
e£Pect than its application woiild to a corpse. 

Some little čare is necessarj to decide positivelj in any čase the 
absence of vesication. A mere pin-hole aperture in the cuticle wonld 
be sufficient to allow the serum, which would otherwi6e collect and 
form a blister, to escape, and so prevent a vesication being formed. 
This has been noticed many times in our experience. It suggests the 
neces8ity, in cases where a question of this kind oceurs, of caref iilly 
examining the cuticle with a lens for minute apertures, or for what 
very frequently may be noted, minute fissures. The non-elasticity, 
the parclimenty and unyielding condition of the cuticle resulting from 
a bum, is very liable to force out the serum as f ast as formed, if but 
the slightest outlet exi8t8. 

(ii.) Given tJie presmice of blisters on a bumt body, are we justified 
in assuming positively that the bum wa8 inflicted dming lif e ? 

In ali cases where questions of this kind occur, the character of the 
blister and the nature of the red line surrounding it, are (as we have 
already indicated) most important details. We limit ourselves now, 
however, to the blister itself, and not to its anatomical characters. 

In considering the conclusions to be drawn from the presence of 
blisters, it will be well to study the experiments that have been re- 
corded, and the conclusions drawn from these experiments, by 
authorities. 

Si7' H, Christison^s experiments (" Edin, Med, a/nd 8%Mrg, Jour- 
nal^'^ XXXV., p. 320, April, 1831) were conducted in consequence of 
being consulted in Čase 20 y8. To different portions of the body, one 
hour af ter death, of a stout young man who had committed suicide 
with laudanum, a hot poker and a stream of boiling water were ap- 
plied. Is^o blister nor redness resulted. Next day the poker bums 
presented a dried, brownish, translucent appearance, and on the 
scalded parts the cuticle was easy of removal, and appeared ruffled, 
the true skin undemeath exhibiting no trace of moisture. 

In a patient comatose from poison, heat was applied to the skin 
four hours hefore death, and again half an hour after death. The 
bumt spots were observed thirty-eight hours after death. The parts 
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bnriit dnring life wliere tlie cnticle was entire wei-e blistered, tlie veei- 
cations beiiig filled witii serum ; wLilBt on tlioae portioua where the 
cnticle was destrojed, tlie trne skin and paits adjacent appeared glazed, 
fi-om tlie exiided aiid dried serum. Around ali theee bui-ns tbere ex- 
isted a red line iiot diniiuislied by presaiire. The parls bumt after 
deatli were niostly cliarred, but in two placea blietere, covered by a 
dry ekin, aud coiitaining air and not serum, were noted, TJie true 
ekin was also dry, and presented no appearance of any exudation hav- 
ing occurred. No redness, nioreover, was reniarked eurrounduig tbese 
bnms. 

In experiraent3 on an ampntated liinb, no vesicles of any kind conld 
be obtained half aii hour after its reinoval, but blistera containing air 
were ea^il; formed ten minutes after amputation by the applieation of 
a hot iron. From tbese and other experiment8 ChriatiBon concludea ; — 

(1.) " Tbat tlie applieation of heat to the body a few minutes after 
death is ineapable of producing any of the effecta dne to living re- 
action. 

(3.) " Tliat a line of redness near the bnrn, not removablo by presa- 
iire, and the forniation of blistera containing serom, are certain indi- 
cations of the bum having been inflicted dnring life. 

(3.) " Tbat if a vesiele be formed after death, it vn\l be found to 
oontaiti air and not senim; tlie true skin underneath tlie cnticle will 
be found to be dry, and no redness around the bumt epot apparent." 

Casper (Vol. I., p. 300) details a seriea of experiments on this Bub- 
jeet. Wadding soaked in turpentine wa3 fired on tbe calf of the leg, 
and tbe flanie of an oil !amp applied to tlie top of tlie foot of a womftn 
eat. 60, wlio had been dead foity-eigiit hours. In neither čase wafl 
vesication produced, nor any exudation of senim. 

Wadding soaked in turpentine wa9 fired thirteen hours after deatli 
on the stoinacli of a prematnre child that had lived for tn-entj-fonr 
houra. Fine radiating folds were reinarked snrrounding the epot 
bnrnt. Tlic spot itself becarae dry and of a light brown color, but 
there was no trace of vesication. 

A flame wa8 applied to the dropsical scrotam of the body of the 
last-mentioned child. The part burnt contracted, but no trace of vesi- 
cation resulted. 

Casper refers (Vol. I., p. 302) to a most intoresting čase, where 
certain bvstanders had lighted a Btraw fire under the bodj of a drown6d 
man, with the hope of resuscitating him. The body had been recov- 
ered froin the water almost immediately after submeraioD. In tiii" 
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čase Casper noted, three dajs after death, ten or twelve burat bulte of 
varions sizes up to a walnut. The base of the blisters presented no 
redness, nor wa8 any redness of the trne skin apparent nnder the blis- 
ters when the cnticle wa8 removed. 

Numerous other experiments were made, and the f ollowing are 
Ca8per's conclusions : — 

(1.) That by means of flame, vesications may in certain cases, and 
at abnost any tirne after death, be produced on a dead body. These 
vesications result fi'om the fluid under the cuticle becoming vaporized 
by the intense heat applied, the cuticle in this way being elevated 
above the true skin. They are always of small size, and usually in a 
few seconds (or at most a few minutes) after their formation bin^t 
with a slight crack, the cuticle immediately collapsing, These blisters 
were never f ound to contain serum, but watery vapor only ; and there 
were no signs of a red line or of redness on the base f rom which they 
spring. 

(2.) No blisters of any kind are produced when combustible sub- 
stances, such as wadding soaked in turpentine, are laid on the body 
and fired. 

(3.) The presence, therefore, of vesications persistent after death, 
accompanied by a reddened base, are certain indications of the burn 
being produced during lif e ; and he adds, " It is quite impossible to 
confound a burn inflicted during life with one inflicted after death," 

M. Liman (Casper'8 ''Vierteljahrss.;' 1863, XXIV., 367) has ex. 
perimented on five dead bodies, the temperatures of wliich varied 
from 78° to 98° F., and at periods varying from one to two hours after 
death. He notes that a blister raay be raised by a špirit flame, but 
that the vesication results, in his opinion, merely from the fluid under 
the cuticle becoming vaporized, none of the blisters in his experiment8 
containing serum. The raised skin soon became flat when the source 
of heat was withdrawn, nor were there any changes indicative of re- 
action. 

Dr. Taylor (" Med. Juris.^^^ I., p. 690) states that he has never 
observed any vesication produced in his experiment8 with heated iron 
or with boiling water on the bodies of infants after death. He de- 
scribes, however (p. 691), an interesting and most important čase, 
where a drowned man, pulseless and to aH appearance dead, was im- 
mersed in a warm (? hot) bath. When the body was taken out the 
cuticle peeled off, and several vesications filled with bloody serum 
were noted. The man was not anasarcous. Dr. Taylor concludes : — 
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(1 .) TUat tlie production of a serons bi ister oa a dead bodj depende 
I on the amount of latent organic lifo remaining in it. 

(3.) That tlie effeets of kot wateir on the living and on the recentlv 
I dead body maj, aa in thia čase so far as veeication ia conceraed, be 
[ sitnilar. 

Df. ChainheH ("^nn. (VIIygiene^^ April, 1859, L, 342) Itas con- 
ducted a series o£ esperiments on liviug pereoiis, and on bodies at 
various periods up to twenty-four hours after death, to deteriuine the 
raedico-Iegal iinportanee of bliaters aa sigiie of lifc burna, and the three 
chief conelnaions at wliich he haa arrived are as followe: — 



(1.) That blistera (even containing semm) may be canaed by heat 
both on living and dead bodica. 

(2.) Tliat in the living, the temperature nece9sary to proJnoo them 
is lesa than in the dead. 
■ (3.) Tiiat the serum in a blister prodaced by a bnm on a living 

H bodj- is tliick, and eeta bj the action of heat or nitrie acid into a nearlj 
K^«olid masa; vhilst the senun of a blister produced on a dead body ia 
^Htkin and watery, and when warined or trcated with nitrie aeid, inei'ely 
^V,tam9 niilky or opalesceut. 

Bdroi 
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M. Leuret {"Ann. iiH-jglene;' 1835, II., 3S7) experiracnted on a 
"opaical subject twenty-four houra after death. On applying a heated 
brazief, lie noted tliat the ciiticle wa8 first hardened, after ivliich a 
bliater forined, containing an abundance of reddisli-colored senun. 
He was unabie to obtain serous blisters after death in non-anasarcous 
bodies. He argues: that the conclusiona to be draivn from aeroua 
LVeaicationa aa proof of a bum being inflicted during life in the čase of 
patients, needa great caution. 
M. Ckampouillon. {^^ Ann. d'ITyg.^^ 1846, L, 421) confirma tlie ex- 
periinents of M, Ijcnret, He further states that blistera maj be pro- 
duced at any period after death, even when putrefaction Iiaa com- 
menced, on the bodiea of patienta afflicted -vvitli dropsj. Theae blistera 
lo not appear in lesa tirne than from two to aix honrs. Tho semra 
iey contain is rarely tinged with blood. 

Dr. Wnghi, of Bb-viiiujham (" Path. Researchea on Vltal cmd 

*oat-inorUi'm Bumlng" 1S50) has given na some interesting experi- 

lenta bearing on thia point : — 

On the body of a woman, set. 30, who died from acnte congeation 

ftA the lungs aud wa8 aliglitlj dropsical, a apirit lamp was applied to 

",e back of the leg 3i houra after death, the body being at the tirne 
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wann and the joints flexible. In the coiirse of an liour blisters were 
formed filled with pale straw-colored serum, one blister containing 
two, and a second three drams. 

Experiment8 of a like kind were conducted on the same bodj ten 
and fifteen liours after death, the body being then cold and rigid. 
Blisters again were produced, but they contained no serum. 

Dr. Wright states that he has produced a serous blister on a dead 
body more than a dozen times, on two occasions within half an honr, 
and once within fifteen minutes of death, and also on amputated 
limbs, from half a minute to four minutes after removal. 

His experiments led him to conclude : — 

That serous blisters may result from post-mortem bums, and that 
their formation depends on the amount of latent organic life in the 
body, rather than upon the presence of serum in the eellular tissae 
(anasarca). 

And not to quote f urther authorities, it may be noted that OrjUa 
{''Med. Ugale,'' 1828, L, p. 457) and Devergie {'' MSd. Legale;' 
1836, p. 273) both express their positive opinion that, from the natnre 
and appearance of the blisters, it is not possible to mistake a bum in- 
flicted during life f or one inflicted after death. 

I have made a series of observations (conjointly with the late Dr. 
Woodman) on some twenty-eight bodies from one hour to six day8 
after death, and also on several amputated limbs, to discover liow far 
it was possible to produce blisters by fire or by the application of 
heated bodies, and if so, in what particulars they differ from those 
produced during life. Without detailing these experiment8, I content 
myself with stating our conclusions : — 

(1.) That in some cases blisters may be produced after death by 
the application either of a flame (this being the easiest method of ali), 
or of boiling oil, or of molten lead to the skin ; but that in no čase 
were we able to produce a post-mortem blister by the application of 
boiling water. 

(2.) That in no ease were we successf ul in producing a blister on 
an amputated limb at a later period than thirty minutes after its 
removal, probably owing to the rapidity with which cooling takes 
plače. In the čase of dead bodies, however (excluding those that died 
of dropsy), vesications were formed in two cases as late as eighteen 
honrs, and in several cases as late as twelve hours after death. 

(3.) That the majority of these post-mortem blisters were found to 
contain no fluid whatsoever, the raised cuticle rapidly coUapsing after 
the source of heat wa8 removed. In some f ew exceptional cases there 
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VVas observed under tlie cuticie a small quaiitity of a tliin vaterj* fluiJ, 
Veontaiuiug a mere trace of albumeu only. 

(i.) Tliat iii tlie bodiea of persons ^Iio Iiad died witli we]l-marked 

* dropsj, aeroua bliatera coiild alway6 be produced, aud at almoat any 

period after deatb ; but tbe Beniiii foiind uiider sudi drcumetaiicea 

wa8 invariabij thin and watery, rai'ely tiiiged witli blood, aud cou- 

tained but a luere trace of albumeu. 

(5.) That in no instance wei'e we ab)e in a di-opsical subject to pro- 
duce a blister by tbe siiuple application of boiling water, unlesa a 
stream of tiie boiling water was poui^ed for Bonie minutea on one epot. 
L;Even under tliese conditiona we were not alwaya eucceasful. 

(6.) That in no čase of a post-inortem blister, wbether on dropsical 

rbodies, or on tlie bodies of persons wbo had died suddenly, or had 

met their death iuatantaueonBly by sceidont, liave we ever noticed tlie 

eliglitest iiidication of a line of rednesa around tlie blister, nor of a 

roddened fuiU vera after the reinoval of the cutieie. 

Hb (7.) Our esperimenta entire]y confirm the obaervations o£ Cham- 

^^bert, that the serum exuded in a bliater formed dui'iDg life is thielt and 

^Hricli in album en. 

^B And kare three further pointa mnet be recorded : — 
^V (1.) That in eertaiu badly nourished people, or in thoae suffering 
^■£K>m phthisis, starvation, etc. (as G(uy pointa ont), bliaters, uot unlike 
B<tliOBe produced by fire, raay be found on the tmnk or on the extremi- 
^ tiea. Such blieters and sorea (so-called " burnt holea ") were very com- 
inon in tlie great Irish famine. 

(2.) That if a burn be inflicted on a peraon in a state of insenaibil- 
I ity, wLere the vital powers are mncb depressed, no line of redneaa or 
reaicatiou may reault; neverthelesa on tho patient reviving and recov- 
ring senaibility, the vital aigna of blistera and of tbe red line divid- 
tlie dead from the living tiesuea, may then become apparent. 
tCaae 15.) 

(3.) That bullfB frequently form on a dead body aa the reault of 

l^iitrefaction. The absence botik of the red line of demarcation and of 

l^reddeiied state of the cuils vera, together witli the presence of green 

'scoloration of the skin generally, and on tbe cuiis vera in particular 

trben the cuticie ia renioved, will at once diapel atiy doubt as to the 

e of theae blietera. 



And tliese two conclusions I tbtnk tlie facts warrant : — 
(1.) Given a burn on a dead body where tJiere are serous blisters, 
H being thick and ricb in aibumen, and the blisters surrounded 
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by a deeplj injected red line, tlie true skin after the removal of the cul 
cle also presen tiiig a reddened appearance, the evidence is strong that ti 
burn was produced dui'ing the lif e of the person, whilst it is conclusi^ 
tliat it was caused during the life of the part. Tlms in Cdse 18 a « 
line and a serous blister resulted f rom a burn inflicted on a cliild du 
ing a life which only lasted a quarter of an hour. In Čase 37, agai 
a new-born child was boiled in water. The medical jurist stated th 
the blisters indicated that the child wa8 living when first put into ti 
water, although the soddened state of the lungs prevented the applic 
tion of the hjdrostatic test. 

(2.) Given a blister containing air, the true skin after the remov 
of the cuticle appearing dry and unglazed, of a duU white color, < 
dotted with grey specks at the opening of the sudorif erous ducts ; — i 
given a blister containing a little thin non-albuminous serum, the 
being in neither čase any red line surrounding the blister, nor any i 
jected condition of the cutis vera or subcutaneons tissues, the eviden« 
is strong that the burn was inflicted after death. 



10. Was the Death hi/ Buming Accidental, SuioidaXy Homioidal < 

the remU of Sponta/neovs Combustion f 

Omitting for the moment any reference to the so-called spoi 
taneous combu8tibility of the body under certain unusual condition 
we may remark that death from buming is more likely to be acc 
dental than either suicidal or hoinicidal, and less likely to be su 
cidal than homicidal. Čase 42 is, however, an illustration of suicid 
burning. 

As regards accidervtal death from buming, it by no means foUo^ 
that the person will be found dead at a spot near the fire which hs 
caused the accident. On the contrary, it is more likely that a persc 
who accidentally catches fire, would be found after death at some di 
tance from the fire. "W"e know that when such an accident as ti 
clothes catchiiig fire occurs, it more frequently than not happens thj 
the person runs frantically out of the room and house, crying f( 
assistance. Nor, again, does the fact that a dead body is found nej 
a fire, necessarily suggest murder, or positively exclude accident, f( 
the person might liave been intoxicated when he caught fire, or ha^ 
been unable to move from the spot by reason of disease. 

It will be aH important in a čase of this kind to examine the bod 
for marks of violeuce — such as f atal cranial injuries, marks of a con 
etc. It must be remembered, however, that marks of violence (excep 
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ing fractiires) raay be etitirely effaced bj" turning — indeed, tliat tlie 
buniing uiay have becu cffectcd for tbe cvpress purpose of deBtrojing 
the evidence Buch iiijiuiea wouId othervvise afford of lioinicide. Thus 
the conclusioiia to be drawii, even from tlio absence of euch marke in 
caees of buming miist be carefuHj eonsidered, (See Cases 21, 22 and 
32.) On the othor liand, the conehiaiona to be drawn from the presence 
of Tffounds on a bodj burut to death, requir6 careful consideration, see- 
iiig tliat wounda of veiy considerable exteQt iiiay resnlt from the appli- 
cation of hoat oiily. {Caees 23 and 24.) In ali woiinda fonnd on 
bodiea in easea of hiimiug, thls question must be eonsidered — Were 
they caused by violence previoiLBly to the buming, or were thDy tho 
reenlt of the bnniing? 

Anotlier qiiestion here presents itself — 

Given severe vounds on a dead body, evidently the result of vio- 
lence, and in addition raarks of btiraing Bnfiicient to account for death, 
whether is the death to bo attribnted to the \vou11d3 or to tlie fire? 

Tiiia qnestioii occurred in Oase 23, and its importance conaisted in 
the fact that if tlie wound8 had been the cauao of death, tho prisoner, 
on Lis owQ confesaion, wa8 giiilty of niurder ; but if the fire, he inight 
have been innoceut of the death. 

In tlieso days, wheu cremation amongst a certain class is landed as 
a grand Iiygienic eyatein for disposing of tlie dead (utterly forgetful, 
in the desire to be strong-ininded and uasentimental, tliat Buch a rapid 
destruction of evidence niay often defeat the ends of juetice, and in no 
emall degree suggest, and act as an iucentive to, crime), buniing may 
be adopted as a meana for disposing of tbe dead body of a person that 
had come to his end naturailv. {Caaea 30 and 31.) But it may be far 
otherwise. Criminals vith criminal intent, and for tho purpose of 
ridding tliemselves of awkward evidence, maj cremate a body, and 
plead the simple adoption of a Eanitary improvement as the motive. 
Or even if the bui-ning be not carried so far as this, certain portiona 
of a, body may be cremated, in order to destroj marka of violence that 
might otherwi8e convict. In aH snch casea the exact position of the 
bnrat bodv in its relation to tlie fireplaee and to surrounding fnruitnre 
must be noted, The exteiit to wliich other articles near tlie body, as 
chairs, earpets, etc, are scorched or bumt shonld be carefnllv exam- 
ined, alvvajs remcnibering, however, that the evidence affoi-ded by 
these detaila has only a certain limited value, seeing that murderere 
frequently arrange mattera to suggest accident or suicide, aud bo to 
break the scent of the authorities. 

Li tliese casea general evidence will be of chief importance. The 
lieaiiDg of a quarrel betweeik the husbaud and vrife, previous to tha 
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emell of bnrning being recognized, wa8 the chief gronnd of the verdict 
in Čase 20 /8. 

Of course tlie probabilities in siich cases must be weighed. It is, 
for instance, more likelj that a blacksmith working at his forge, or a 
cook at her kitchen fire, would be accidentallj bumt to death, than 
that such an accident would occur to a merchant in his office. 

'We ehall discuss the so-called spontaneous combustion of the 
human body in another chapter. — (See Index.) 



11. Bv/ma prodfuced hy Acida amd other Corrodve Bodies. 

The crime of maliciouslj throwing corrosive liqnid8 over persons 
wa8 at one tirne verjr prevalent. By the 24 and 25 Vic, e. 100, s. 29, 
this offence is especiallj mentioned, and punishment provided. It is 
said that on ono occasion a prisoner escaped the charge of felonj, be- 
cause he wa8 indicted for wounding, the jndge deciding that sulphuric 
acid wonld not produce a wound I (R. v. Murrow, Liverpool, 1835.) 
This statute, however, does not define a wound, but mentions the nar 
ture of the fluid thrown, as " any corrosive fluid, or any destructive 
substance," which would inchide djnamite, nitro-glycerine, etc. 

The law regards the act of throwing acids, etc., over a person, 
whether he be injured or not, as a felony. 

There is no very definite recorded čase where by throwing acids 
over a person, death has been caused di/recdy from the bum. In Čase 
41 death wa8 said to have resulted from the use of a nitric acid lini- 
ment. In another čase {Čase 39) disease of the brain and death re- 
sulted from nitric acid having been poured into a man's ear ; and in a 
third case(č7tw^ 40) death is stated to have been the result of phlebitis, 
af ter bleeding performed for a severe ophthalmia, resulting from a 
sulphuric acid bmTi. There are many cases, however, where serious 
results, such as the loss of an eye, etc, have accrued from the throw- 
ing of corrosives. 

To distinguish bums of this nature from heat-bums, it may be 
noted that the resulting eschars are commonly soft, and not dry, and 
that the line of redness dividing living and dead tissues is U8ually very 
sHght. The skin covering the bum is generallv of a leathery consis- 
tency, and when the part injured is cut into, the tissue affords no in- 
dication of congestion, such as we usually find in heat-bums, wliilst 
the true skin in many cases will be found destroyed. The burns pro- 
duced by corrosives, further, are of singularly uniform color, and very 
different in this respect from ordinary heat-bums ; where various de- 
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grees of injurj from redness upward will probably be noted. Blisters 
do not result from the burns produced by corrosive agents, whilst thej 
invariably result from tlie action of heat, unless there lias been entire 
destructive cliarring of tlie skin. Again, in heat-burns we shall prob- 
ably discover on some parts, and probably on the parts unbumt, a 
blackening of the skin produced by a deposit of soot set f ree during 
combustion. Further, in a heat-burn, the hairs in the neighborhood 
of the bum will probably be found scorched. Both of these indica- 
tions will be absent in the čase of burns produced by corrosive agents. 
And, lastly, if acids be thrown over the person, it is next to certain 
that some will be found on the dress and clothes of the victim, which 
must therefore be caref ully examined for stains, the nature of which 
\rill have to be determined. 

To differentiate burns produced by the various acids or caustic 
alkalies (for these latter are corrosive fluids, and as injurious in their 
action as acids), the color of the stains must be most accuratelv noted. 
Thus, sulphuric acid leaves a brown, nitric acid a deep yellow, and 
hydrochloric acid a faint brownish-yellow stain. The chemical reac- 
tions of the stains will, however, probably set at rest the actual acid or 
oorrosive agent employed. 



ILLUSTRATIVE OASES. 



1. London Med. Record, Jan. 15, 1878.— (I>r. FarchintrBor^anH,) 
— Ahealthj child, eet. 5, was put to bed in a TOcker cradle, in its night- 
dress, and covered over with the usual dothing. Two hours afterward the 
friends found tliat the room in wbich it was sleeping was on fire. The 
child was found to be dead, and a wardrobe and some artides of linen 
contained in it, in flames. The bedroom was filled with a thick smoka 
The child had apparentlj died of suffocation, but there were many slight 
bums found on its body, both front and back. The wardrobe was three 
quarters of a yard from where the child was lying. In this čase there wa8 
no doubt that the woman who had put the child to bed had unconsciouslj 
set the linen in the wardrobe on fire. There was no reason to suspect a 
criminal act. (Pages 92, 101, 103, 108.) 

• 

2. Med. Times and Gaz., April 26, 1854, p. 406. — Death from 

tetanus, after recoverj from the primarj eflfects of bums. (Pages 102, 103, 
104.) \ 

3. Swansea Lent Assizes, i86g. — (Referred to by Dr. Tai/lor^ YoL 
I., p. 687.) — Bums from a fire-damp explosion. Kecoverj took plače from 
the primary effects, but death occurred after three months' continuous ill- 
ness from inflammation and ulceration of the bowels. (Pages 103, 104.) 

4. Casper, Vol. I., p. 315. — A girl, aei 6. Scaldfrom boiling coffee, 
extending from the left ear over half the back of the right axilla, down the 
right side of the thorax, and the right upper extremity. Death in eighl 
days. Post-mortem : Brownish patches and granulating sores noted 
pleurisy of the right side with recent bands of adhesion ; serous effusior 
into pericardium ; right side of heart full of cherry-red, half-coagulated 
blood, and the left side empty ; rest of body ansemic. (Casper decideo 
death was due to thoracic inflammation.) (Pages 106, 107, 108.) 

5. Guy's Hospital Reports, 1860, Vol. VI., p. 146.— (ZV. WUk8.] 
— A boy, set. 2. Scalds on face, neck, and chest. Death on eighth day 
No special post-mortem appearances discovered. (Page 107.) 
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6. Casper, Vol. I., p. 313.— (Cosecxlm.)— Male, mt 68. Scalded to 
death in a hot (?) bath. The scald affected two-thirda of the body, and 
deatli occurred iu two boure. Post-mortem : Epithelium layin tattera over 
the browiii8h-rod ciUis vera ; uaila oi fingera and toes TOanting ; great con- 
gestion of brain ; right sido of heart distended ; blooil black and grumous. 
(Pagea 94, 97, 98, 106, 108.) 

6a. British Med. Journ., April 29, 1871, p. 456. — A lunatic acalded 
to deatb in a hot bath. The attendant vas charged vnih manslaughter. 
(Page 9i.) 

6b. Lancet, Jan. 8, 1876. — Death of a cbild frora a scald, from being 
placed in a bath at too great a tempefature, (See " British Med. Joam.," 
Jan. 15, 1876, p. 80.) (Page 94.) 

7. Guy's Hospital Reports, 1860, Vol. VI., p. 146.— (Dr. Waics.) 
— Girl, fflfc. 9. CiotheB caughfc flre, cauaing severe bm'na on the npper paii 
of the cbeat and on both anns. Death on the ninth daj. Twenty-foiir 
hours before death ahe became rostless, and tetanic stif&ieBa of tlie limba 
and body was remarked, but no convulaions. At the poat-mortem allihe 
organa (even the brain and spinal cord) wore found bealthy. (Pagea 102, 
107.) 

8. Casper, Vol. I., p. 314. — (Čase csliv,) — ^Male, ebI. 83. Bumt to 
death silting in a chair before the fire, from bis clotbes acciden talij catching 
aligbt. Body (eseept lega) eompletdy carbonized, The back ao deatroyed 
that, oa attempting to atraighten it, it broke. On the right side the fisaurea 
were so deep that the thorax aud abdomen coultl be seen into, and the 
Toasted condition of the liver recognized. (Page 100.) 

g. Casper, Vol. I., p. 31G. — Boy, let 1^. Clotbes caugbt fire, 
Death in two daya. Posl-morlem : Apopleotic congeation of brain ; in- 
flammation of trachea ; red hepatization of inf erior lobe of right lung. 
(Pagea 107, 108.) 

10. Casper, Vol. I., p. 316. — Female, sst. 81. Deatb ofter aeveral 
day9, fi-om a aevere burn, involviug the natea, iucluding vulva and peri- 

un, from ber clotbes catching fire wbilst warming herself before a stove. 
Post-moHevi : Ked hepatization of upper lobe of left lung ; other parta 
anio. (Page 108.) 

11. Casper, Vol. I., p. 317. — Female, adult Bumt to death from 
her clolhos taking fire ivhilat drunk. In this eaae Caapcr atatea that, from 
the appearances, some of tbe bui-ns were infiicted during life, and others 
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af ter tbe woman waa dead. The character and oontents of the Tesications 
are the main points on which he relies for this opinion. Death, he con- 
sidered, was due to asphyxia, the right side of the heart being gorged with 
dark red fluid blood. Lungs, trachea, and other parts normaL (Pages 
107, 108.) 

12. Med. Gazette, Vol. XXV., p. 743. — {Mr. Long.) — ^Account 
of the post-mortem appearances recorded in cases of buming. (Page 
104.) 

13. Lancet, Jan. 6, 1872, p. 11. — {Mr, HuUce), — ^Male, adult. One- 
fifth part of the bodj surface bumt bj falling into fire. Highest temp. 
reached, 101.2. Alive on the tw6lfth day. (Page 99.) 

14. Amer. Journal Med. Sciences, Jan., 1861, p. 137. — ^Female. 
Superficial bum, involving lower part of body. Death on 13th day. 
Stomach infiamed at its greater extremitj. More or less inflammation of 
the intestines as far as the csecum. (Page 107.) 

15. Ogston's Med. Juris., p. 462. — ^A woman, in a state of insensi- 
bilitj from cold, had tins of hot water applied to her feet and sides. The 
flannels in which they were wrapped got disarranged, so that the tins came 
into contact with the skin. Two hours af terward when she was examined, 
no redness or vesication was visible where the heat had been applied ; the 
next morning, however, when the woman had well-nigh recovered from 
the insensibility of the previous day, the parts were found extensively 
blistered, with broad patches of redness. (Pages 110, 112, 117.) 

16. Lancet, 1863, ^m P« ^o« — (-^^' Buzzard.) — Čase of six children 
bumt to death in December, 1862. (Page 108.) 

17. Taylor's Med. Juris., Vol. I., p. 689. — {Mr. Jackson, of Stam- 
ford,) — Death from buming. Post-mortem : Lungs congested ; cavities of 
heart empty. There were reasons to believe that the buming was done 
after death to conceal strangulation, but there were also indications that 
some of the bums had been inflicted during life. (Pages 106, 107, 108.) 

18. Taylor's Med. Juris., Vol. I., p. 692. — A chfld that sur- 
vived its birth about a quarter of an hour, had a bum purposely in- 
flicted on the right leg during its life. Post-mortem (10 days after death) : 
Cuticle entirely destroye'^, the under surface being scarlet and much in- 
jected. There was a vesicle fiUed with serum on the serotum, with a red 
line of inflammution aroimd its edge. (Page 118.) 
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19. Casper, Vol. I., p. 314. — Two cbildren (bojffit. 7, and girl let. 
3) bui-nt to death in one fii'e. Deatli was due in both cases to asplijsiiu 
On the girl, bowe7er, burns were abundant, but on tbe boj no injuries 
from fire were apparent. FoRt-mortem ; In botb, tbe tracbea contained 
dull-colored, frotby mucua, discoloi-ed witb black partides of eoot, tbe 
iungB and venoua tmnka of tboi'ax and abdomen being distended inth 
dark ftuid blood. Tlie stomacbs of botb contained food, tbe large inteatinea 
were full of fjeces, and tbe bladdera empty. In botb the brain-substance 
waa congeated, and the enrface of a ro8y red tint. In tbe boy tbe right 
heai't contained half-a-tablespoonful, and in tbe girl half-a-teaspoonM of 
dark fiuid blood. In the boy tho liver and rigbt kidney were congested, 
and tbe small intestinea of a rosj red color ; but theae appearances nere 
not recorded in tbe poat-mortem on the girl. (Fages 105, 107, 108.) 

20. Med. Gazette, Vol. VIII., p. ijo.— (Dr. Duncan.) 

(a). Caae of Gilchriat (Glaagoiv). — A man found guilty of murdering 
hifl wife, and afterward buming ber body. Tbe body wa3 bo bumt, that 
medical evidence aa to the cause of death was rendered impoasible. The 
defenee ^aa tbat her clothea caugbt fire whilBt abe waa intosicated. In 
thia čase, bowei'er, lodgera in tbe same houae bad heard noises as if of a 
etruggle, and the smeli of fire socceeded tbe noisea. Thero was no ti-ace 
of buming eitber of tbe houae or fumiture. {Pages 100, 108.) 

(0). Caae heard at Leith. — In many reapecta thia caae wa3 similar to 
tbe above. A forcible eutfance waa eflected to tbe room, wben a womaii 
(wbo wa8 tben dead) wa3 found bui-ning, a red ligbt iaauing from the 
clothea, wbilat in an inner room the accuaed waa found aaleep, or pretend- 
ing to be so. The deceased wa8 found on tbe beartb, tbe clothes only 
partiallj burnt, and the fumiture uninjured. At tbe poat-mortem parte 
of the body were found carboniaed, tbe abdomen being reduced to a cinder. 
On the facB and estremitiea aome parta were scorched to a bard transpa- 
rent cniat, aurrounded by a distinct redneaa, wbilat other parta were meroly 
red and inflamed. Tbere were also many biiaters filled with serum on tbe 
body. The medical evidence, for these reasons, was to the effect that tbe 
burna were inflicted during life. Verdict, "Not proven," on the ground 
that it might bave been accidental. 

[Tbe important qneation bere waa, might the redneaa and blistera have 
oocurred if the buming had been effected immediately after death, by other 
riolence, sucb aa atrangubtion ?] (Pages 98, 108, 112, 120.) 

21. Taylor'3 Manual, p. 348. — Mnrder of the Connteas of Goerlitz. 
The deceased was first strangled ; tbe priaoner (Stauff) then placed tbe 
body in a chair, piled combuatible artideB of fumiture around it, and 
fire to tbem. {Page 119.) 
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22. Casper, Vol. I., p. 308. — {Čase cxliL) — Murder of Widow Halke, 
aged 70, by Fritze. The woman had been subjected to violence, and the 
body afterward bumt The question was, Did the woman die from the 
violence (of which the prisoner was undoubtedlj guiltj), or from the 
effects of the fire (of which the prisoner might have been innocent) ? Ve- 
sicationa were found on the bodj, some of which contained serum, others 
being emptj. The posimortem 8howed clearlj that asphjzia was the 
cause of death. The question then arose, was the asphjzia the resnlt of 
strangulation (which the prisoner denied) or the effect of fire ? A stop- 
page to respiration might have resulted from an injurj to the noše that 
the victim had sustained, and to the circumstance that after the prisoner 
had stunned the woman, he tumed her face to the floor. Although the 
fire was so severe that the whole of the clothes were consumed, and the 
bodj carbonized, yet Casper thought the fire was insufficient, supposing 
the woman to have been alive to cause the asphyxia. (The čase is most 
remarkable.) (Page 119.) 

23. Taylor's Med. Juris., Vol. I., p. 696. — A boy, set 2 years, ^as 
severelj bumt, and died three quarters of an hour after the accident. In 
this čase there were gaping wormds in each knee, and a fissure about 2f 
inches long in the right thigh, also transverse lacerations above and below 
the knee on the left side. The edges of the fissures were not uneven, but 
lacked the smoothness of ordinarj incised wounds. The fissures themselves 
were about 3 lines wide and 2 deep, exposing the fattj tissue beneath 
which was white, and free from any eflFiision oFblood. 

Mr. Curling considered these wound8 due to the action of heat. It 
was noted that small blood-vessels ran across the fissures, which, being 
more tenacious than the fattj tissue, had not jielded to the heat. (Pages 
100, 119.) 

24. Casper, Vol. I., p. 307. — {Čase cxl.) — ^Ayoung chimney-sweep 
was roasted to death by a fire being lighted during the time he was sweep- 
ing a chimney. He was not carbonized, but his entire skin was of a cop- 
pery-red color, with isolated yellow patches. The skin was parchmenty, 
in many places fissured, the molten fat having flown out^ and vamished 
the parts aroimd. (Pages 100, 106, 119.) 

25. Casper, Vol. I., p. 308. — ^Five persons completely carbonized in 
a fire. Not a trace of soft parts were visible. Certain parts in each skele- 
ton were wanting. (Page 120.) 

26. Casper, Vol. I., p. 315. — Girl, sei 2^. Bumt on the private 
parts, by falling on a hot smoothing-iron. Death in eleven days. Post- 
mortem: Yagina soft and gangrenous; blood fluid; trachea bright red^ 
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I Bnd covered witli fi'othy motter ; lunga pale and aneemic. (Pages 92, 
[ 107, 108.) 

37. Ann. d'Hyg., 1847, Vol, II., p. 424. — {M. Boys de Loiorr/,) — A 

\ inother accused of pouring melted pe^fffei" (tin 3 parte, and lead 7 parts ; 

melting-point 340° F, — 171.1° C.) into the right ear of ber idiot son, 

vrhilst ho was aaleep. Pain and violent inflammation reeulted. Eecoverj. 

(Page 92.) 

28. [We baTe been unabla to trace the followiiig aneedote to a more 
lancieofc source than the " Dictionnaire d'Anecdote8," etc., publielied by La 
'Combe, Paria, in 1766, although it refera to the tirne of tha fii^at Eiiward.] 
itrbe book sajs (p. 361), " A pretty citdzeuesB of London had had Bix hus- 
"banda, one after tbe other ; the fii-st to iilease lier parenta, the reat to 
please heraelf. One of lier countrymen ^aa brave enough to aIlow her to 
make him her seventh huaband. For a few montha ali went merrilj. Her 
fondnesa, perbapa, made her indiscreet. She told her huaband ali the 
f^ulta and folhea of hia predeceasors. She disUked some becauae they were 
Bots, othera becauae they were unfaithful to her. In abort, she had no 
good worda foi- any of tbem. The huaband, suapecting Bomething, and 
Tvishing to test the charact«r of hia -nife, began to 8tfty out late, and to 
»ppear drunk when be retumed. She firat reproached hira, then begaa 
to threaten ; but he continued to stop out late, and to feign drunkennesa, 
even more often than beforo. One nigbfc when she believed him dead 
drunk, and faat aaleep, ahe took a lead button from tbe aleeve of her dreaa, 
Bielted it in a pipe, and approached the pretended aleeper, to pour tho 
melted metal into hia ear. The liioaband, no longer doubting her guilt, 
seized her, cried for help, and gnve her up to jnatice. She wa3 firat im- 
prisoned, and then tried, the dead bodieg of her six busbanda being ex- 
tumed, and ali bearing mtneaa against her, by the diBcoTery of lead in 
their eara and braiua. On thia evidence ahe ■v^I^^ condemned to deatb, 
.fience the origiu of coroner'a Lnqueat3 in England." (Page 92.) 

29. R. v. Newton. — (Shrevtsbari/ Assizes, 1840.) 

30. R. v. Cook. — (Caae of Mr. Paaa.) — Attempt to dispose of a body 
^buming. (Page 119.) 

31. R. v. Good.— Ditto. (Page 119.) ■ 

33. R. v. Taylor.—( Forfc leni Asshes, 18G2.)— Deatb probably fi-om 

tRtrangulatioD, buming ot the body being afterward attempted in auch 

Kmanner as to appear to have been tbe canse of death and accidental. The 

medical evidence ahovred that the burna ezbibited no aigna of veaication. 

■(Page 119.) 
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33. R. v, Gaitskell. — (Garlisle Spring Amzes, 1872.) — The prisoner 
was convicted of manslaughter iinder the followiDg circumstances : — ^He 
poured a quantity of petroleum over the clothes of the deceased. By ac- 
cident the vapor caught fire, and the resulting bums caused the man'8 
death on the followmg day. (Page 95.) 

34. R. v. King. — {Liverpool Summer Aesizes, 1847.) — A woinan con- 
victed of throwing boiling water over her husband for the purpose of 
maiming him. (Pages 92, 94.) 

35. R. v, Ble^vitt. — (JVorcester Summer Assizes, 1847.) — A čase edini- 
lar to No. 34. (Page 94.) 

36. R. v. Hill. — {Stafford Summer Assizes, 1859.) — Similar to Cases 
34 and 35. (Page 94.) 

37. R. v. Goodfellow. — {TVinchester Assizes, 1876.) — The body found 
of a child which had been boiled in vrater. The question was, had it been 
put in the water dead or alive? One medical witness stated that the 
water had so destrojed the lungs that it was impossible to test them. A 
second, relying on the presence of blisters containing serum, believed the 
child was living when placed in the water. The prisoner was acquitted. 
(Pages 94, 118.) 

38. Foderd, Vol. III., p. 18. — ^The čase of a man who mnrdered 
several individuals with an axe in 1809, and then set fire to the house in 
which they lived. The medical officer did not examine the bodies, but 
certified that their death was due to the fire. Meanwhile, an individual 
was discovered about one hundred paces from the house, who had evi- 
dently been murdered, and suspicion being aroused, the bodies of the 
others were disinterred. It was then found that the flames had only 
bumt the flesh superficially, and that the marks of the axe were stili diej- 
tinctly visible. 

[Dr. Dimlop (MS. Lectures) mentions a similar čase occurring at Glas- 
gow in 1809. A man murdered his wife and then set fire to her clothes. 
There were, however, marks of extemal violence sufficient to convict him. 

In the State of Maryland, a f ew years since, a ruffian murdered a whole 
family, and then fired the log-house in which they lived. On the body of 
the father, however, a fracture of the skuU was found ; and in conse- 
quence of a bed from the upper room falling on the mother, her body wa8 
Go far uninjured as to exhibit three incised vrounds, one of them pene- 
trating the stomach. The murderer was detected by finding on hjTn arti- 
cles of dress belonging to the family.] (Page 105.) 
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1LLD8TRAT1VE CASEa 

39. Med. Gazette, XVII., p. 89. — A man poured strong nitric 
acid into hia wife'8 ear mhilat ebe was asleep. She died after six weelia. 
Great eshaustion, Complete deafnees. IjOSS of the uae of the right arm, 
and before deatb, conviilaiocs in the right half of the body. Bleeding 
and Buppuration from the ear. 

P, fil : A poftion of the estemal ear wantiiig, Petrous portion of tem- 
poral bone carioua, and the brain near it softened, Death, no doubfc, re- 
Bolted from diseaae of the brain, the effecta of the acid. (Page 120.) 

40. R. v. Macmillan.— (SitnfturffA, 1827.)— ("Ed. Med. and Surg. 
Joum. ," April, 1829, p. 230.) — A man had aulphuric acid thrown overhim. 
Severe ophthalmia resulted, for which the aurgeons bled him. The man 
died of phlebitia. (Page 120.) 

41. Čase of Miss Cashim.—{Taylor,Yol. I, p. 698.)— Death from 
great local mischief, following thenee of an esoharotic liniment containing 
nitric acid. (Page 120. ) 



4a. Taylor'a Med. Juris., Vol. I., p. 695.— "Acase of a 
snicide by fire occiirred in Newgate, in December, 1871. One of the pris- 
oners was found in hia celi with hia clothes, and part of the bedclothes, 
rauch bni-nt, and with severe burna on the body. The gaslight in the celi 
vaa 80 placed tbat no accident could accouat for the fire ; but ali the facta 
concurred to show that the man had done the act deliberatelj. He gave 
no alarm, but a moaning wa3 heard in hia celi, and thia cauaed the vrarder 
to enter and make the diacoverj in timo to save him." (Paga 118.) 

43. British Med. Journ., March 23, 1873. — (.Sfr. Lmoson.) — Fe- 
nale, fet 23, went to bed intosioated and set fire to her bed. She w&a so 
drunk that she could not get out of the room, and wa3 compelled to 
breathe the smoke an^ hot air. Oreat pulmonarj congeation resulted. 

L Death on the fiftli day from exhaustioQ. 

44. British Med. Journ., May i, 1875. — {Mr. Parker.)^-YemalB, 

tet 3. Scald of glottia by the child placing her mouth to the apout of a 
tea-kettle from which steam waa iaauing. The immediate effecta seem to 
liave been only slight, croupy breathing not occurring until the third day. 
On the aisth day no viaible injurj Tcas apparent, but there wa3 a deposit 
of a diphtheritic membrane in the pharynx, larjns, and bronchi. Trache- 
otomy. Death on the eightli day. {Page !)4.) 

Query. — 'Was the formation of the membrane the reault of the scald? 



45. British Med. Journ., June 19, 1875, p. 809. — {Mr. Si/mpson.} 
Vol. IL— ft 
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— Boj, sei 2^. Scald of glotids bj drinkmg boiling water out of a tea 
ketile. Tracheotomj. Becoveij. (Page 94.) 

46. British Med. Joum., Nov. 20, 1880, p. 806. — {Mr. Cochrane. 
— ^Female adult Injored surface, 7 in. x 4 in. on fhe head, and 8 in. x 
4^ in. on fhe shoulder and forearm. Becoveij. 

47. Medical Times and Gazette, Oct. 23, 1880, p. 485. — {Mr 

Hutchinson.) — ^Male, 66. Scald of the head with boiling water. Oan 
grene of arm, necessiiating ampuiation near the surgical neck of thi 
humerus. Becoverj after five months. (Pages 94, 103.) 



CHAPTER IV. 



LIGHTNING. 



Oenarat Considerationa. — Ezperiments witti the Induced Bpark. — Sjmptoms produoed 
bj Lighluing.—The Gausea ot DesXb. — Treatment. — Post-Mortem Appitarances. 



(Ilutstrative Cases, page 143.) 



LtOHTNiNG accidenta occm- more commonlj- to malea than to femaleB, 
from the eirenmstance that they more frequeiitlj' attack those in an 
expo8ed position. Exeeptioiial caaes are, however, reeorded where 
persona have been struck in places by no meana exp08ed, and as we 
eliould Buppose singularly safe. Thns in Caae 40, a boy waa struck by 
lightning whiJat in bed ; in Čase 44, a child'8 clotlies caught fire, and 
the cbair in which sbe wa8 sitting was shattered, and in Cases 43, 43a, 
and 45, the bouses in the flrst instance were fired and the inmatee 
more or leea injured. Cases of railway signal men and of telegraph 
clerks being struck bj liglitning at work in their boxes have occurred 
within the experience of the author. 

The forensic aspects o£ the subject are not unimportant. ThuB the 
effects of lightning inay siraulate thoae of violence, and lead to a eas- 
picion of foul plaj. Tliis snspicion maj be increased by a dead and 
vounded body being foimd in a Jonelj country lane, partij atripped of 
ita clothes. ( Čase 46.) In ali auch cases the circumatances of the 
death need to be fullj considered. 

Further, the injurioua effects of lightning maj prove importaut in 
gneations of insurance. (See page 10.) {Ceise 1.) 

Some few pointa of general interesi bearing on this subject require 
[ oonsideration : — 
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(1.) lAghtnmg is the spark or flash ohserved diiring a sudden dia- 

chai^ of atmospheric olectricitj. The identitj of the lightning flash 

irith eleetricitj of great quantity wa3 firat noted bj Franklin. The 

' ftccompanjing phenomena of light, of heai (for the lightning cnrrent 

■will melt tliiii metal wires {Čase 46) and at timea even silieeoua aub- 

ices, producing the tubes called fulguritea'), oi ma^ndlam, V^ ^i^rv- 
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denced by the power of lightning to magnetize artdcles of Bteel, so ihat 
watclies stop, magnetic needles have their poles inverted, and telegraph 
signals are interfered with), are some of the efiPects whereby this sim- 
ilaritj becomes evident; Further, electrical conductors are lightniiig 
conductors, and electrical non-conductors are lightning non-condactors. 
And once again, the influence of lightning and electricitj on cbemism 
(as, f or example, the power possessed by each of intensif jing atmos* 
pheric oxygen) affords additional proof of this identitj. 

(2.) Experiment 8hows that the lightning flash does not last longer 
than the l oi go^h part of a second. For this reason an object in motion 
when seen by a flash of lightning, appears motionless. And again, 
objects (such as the spokes of a rotating wheel), which, from their ra- 
piditj of movement would not be recognizable by ordinarj illumina- 
tion, become visible when seen by the electric flash. These two facts 
may have considerable medico-legal interest. 

The po8sibility of seeing things and people by lightning, so as after- 
ward to recognize them, we have already discussed. (Vol. L, p. 212.) 

(3.) During a thunderstorm fire-haUa or meteorites have at timee 
fallen. They are said frequently to rebound once or twice from ihe 
earth, and then to explode violently. 

(4.) Thunder is the sound due to the disturbance prodnced by a 
lightning discharge. Tlie long roUing effect probably depends on 
echoes from clouds, or to a number of discharges taking plače at dif- 
f erent distances. 

(5.) The Varieties of LigMaivig, 

(«.) Sheet Ligktnmg. — This appears as a diffused reddish white, or 
violet flash, seemingly spread over a considerable extent of sky. It is 
probably due to a discharge inside the cloud. The color ofihejlash 
varies with the state of the atmosphere and with the elevation. 

(^.) ForJced LighMing, — This appears as a zigzag line of light pass- 
ing between cloiid and cloud, or between cloud and earth. It resem- 
bles the discharge from the prime conductor of a frictional machine, 
taking the path of least resistance. The light is white and brilliant. 

(y.) What is called HecU Lightning is, unlike sheet or forked light- 
ning, unaccompanied by thunder (" Silent," or " summer " lightning). 
It seems to be the reflection from aqueous vapor and clouds of a dis- 
charge occurring beyond the horizon, or it may depend on the discharge 
taking plače at such an elevation that the thunder cannot be heard. 

A special cause of accidents arises from what is called ^^ the retfufm 
BhockP And this form of lightning stroke derives importance from 
the circumstance that its efiPects are usually very severe, immediate 
death frequently resulting, without any injury being apparent on the 
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clothee, or marka present on the body. Thus it may be difficalt in such 
cases to find proof of tlie cauee of death. In most casea where lightning 
bas proved fatal, the severitj" of tbe injuries are such that they tniglit 
iead to a Bnspicion of criminal violence (although U8imlly there ia suf- 
ficient evidence from tbs general surroundings, from the appearance 
of the clothing and of tbe dead body itself, to guide ua in this matter) ; 
nevertheJess, aa we bave said, it must not be forgotten that lightning 
ehocks of great severity maj leave no marka whp.iaoever behind tliem. 
(6.) " It is not known," sava Fowne3, " to v iiat cause tbe disturbance 
of the electrical equilibriuin of the atmosphero ia due. Experiment 
bas Bhown that tbe higher regiona of tbe air are uauallj in &poeiime 
State, the inteiisity of which reaches a maximnni at a particnlar period 
of the dftj. In cloudy and fitormy weather, the distribution of the at- 
mospberic electricity becoraea mnch devangeJ, clonda near the surface 
of the earth often appearing in a iiegaiive atate. The cireiimatances of 
a thunderstorm exactly resemble tbose of the cliarge and diacharge of 
& coated plate or jar, the cloud and tbe eartb repreaenting the two 
coatinga, and the intervening air the bad eonducting body. Tbe pola- 
ritiea of the opposed surface and of tbe insulating luedinm between 
tbem become raiaed by mutaal induction, until violent diamptive d»- ■ 
cbarge takes plače, tbi'oiigh tbe air itself, or through any otber bodiea 
whi(;h raay happen to be in the interval." The facf then is, given a 
iigbtning flaab, and nothing to interfere with ita free paaaage (in otber 
wordfl, that the diaehai-ge meeta with no imperfect conductor), it does 
no harm. But if its free paasage be interfered witli (in otber wordB, 
if imperfect condnctora conie in the path of the diacharge), seriona 
reatdta muat occiir. And such an imperfect conductor ia the hnmaa 
body, 

Aa regarda living ninacle, Kanke conaidera ita eonducting power ia 
3,000,000 timea weaker than that of mercurj, and 15,000,000 times 
■weaker than that of copper, (Brown-S6quard, "Proč. Koy. Soc," 
Ko. 44.) 

Dr. Kicliardson'8 experimenta Iead bim to betieve, that tbe blood 
ia a better conductor of eieetricity than eitber water, rausele, or nerve 
inatter, whether grey or wbite. The course of lightning tbrougli tbe 
i)Ody, tlierefore, would be preferential!y by the blood. 

Tlie principal canae, tlien, of the injury effected by Iigbtning, de- 
pends on tbe imperfect condncttvity of the body, and ita interpoaition 
ibetween cloud and earth. The very varied reanlts, tberefore, oE the 
flasb may be eaaily aceounted for by variationa in the eonducting 
yower of the clothee woni by the person, ot unet^V iioTi^vK.Mv*^'^ "n*- 

\ 
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sulting from one part of the dothes being dry and another part wet, a 
circomstance folij sofficient to explam the irregolarities in the direc- 
tion of rents. . Wet dothes are better condnctors than dry dothes : — 
thus wet dothes maj, under certain cu*cnm8tance8, save a man. Ir- 
regolarities, again, in the direction and intensitj of woonds and boms 
maj depend on the difFerent condocting power of different artides of 

• dothing wom at the tirne. Thos, when flannel is wom next the 
skin, the borns are invariablj more soperficial than when cotton is in 
eontact with it. Or, again, irregolarities maj depend on the varioos- 
metallic sobstances worn, or on diflferenees in the condoctivitj of the 
varioos tissues themselves. 

As regards the general qoe8tion of the best and saf est position in & 
thonderstorm, it is ondoobted that to take refoge onder a high solitar j 
tree is a dangeroos position. A low tree, a domp of trees, or a hedge,. 
are less objectionable, whilst a wood is least of ali open to danger. 
Further, it is certain that a com or haj nek is an onsaf e shelter,. 
becaose if it is drj, it is a worse condoctor than the bodj. The 
open countrj is eqoallj objectionable, becaose in soch cases the per- 
son is the onlj object for attack. The recombent is safer than the np- 

^ right position, and to lie down in a forrow is better than to lie on a 
ridge. 

As a role, trees, boildings, etc, condoct the corrent fairlj well, bot 
if an J circomstance happens wherebj thej are rendered bad or inf erior 
conductors, the j will probabl j be destrojed. In the čase of buildings,. 
dangeroos effects are now in a great measore obviated bj the ose of 
lighMing-TodSj the natore and arrangement of which, however, de~ 
mand a nomber of precaotions. If Ughi/avn^-condAj^^ are meant to> 
protect a boilding, thej most be sofflcientlj thick and massive to con- 
doct the electricitj, and forther, thej most be absolotelj continooo& 
(hence chain condoctors are not to be recommended), and well con- 
nected with the earth. It is a good plan to connect the lightning-rod 
with the large water-pipes of a boilding, and čare shoold be taken 
that aH oot-1 jing metal on the roof shoold be connected with the con- 
doctors bj strong wires. 



JEa>pervment8 with tJie Ind/uced Spa/rk. 

Considerable light has been thrown on the phenomena of death bj 
lightning, bj the experiments of Dr. B. 'Ward Sichardson ("JbfeeŽ. 
Times and Ocuzette^' Maj 16th, 1869, and Maj llth, 1870) with the 
large indoction coil, formerlj at the Poljtedmic Institotion. The 
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battery used in hie experiments consisted of fortj-eight BtuiBen cella, 
the primarj wire of the iiiduction eoil bemg 3,770 jards, and the 
Becondary wii-e 150 miles in lengtli. The central eore was of Boft iron 
wire five feet long, foiir iuches in diameter, and 135 poniids in weight. 
With tliis instrument tliree kinds of eparka were obtained : — 

(1.) 'W"lien the eecondarj wire wa8 simplj charged from the 
primary wire, a thick spark o£ 2U inchea loug was obtained. It had 
two flames— an inner line of thin, blue flauie, surroiuided by a thick 
hnr niiig flame. The latter could he blowu aside by a bellowa. As re- 
gards the phjsiological effects of this form of discharge, Dr. Richard- 
son has 8howii that the injurjr caused by it is not great, Thns it 
inerelj singed the feathers of pigeons or the fnr of rabbits, and pro- 
dneed anieatbesia only after several discharges had been transmitted. 
A frog took 25, a pigeon 15, and a rabbit 30 dischargea without being 
kiUed. 

(2.) When the break wa8 nsed, a blne, intenee, forked, and almost 
continuoue eparkof 10 to 15 incheewa3 obtained. ThiawaB also toler- 
ably harmless if raerelj paesed on the oiitside of the bodj", biit the 
contracfion of muscica iuduced by it waB more or lesa perraanent. I£. 
passed tltrough the body, the effecta were more powerful, although 
even theu death seldom reanlted. 

(3.) 'When a Lejdeu battery of 40 square feet waB charged, a 
most dangerous and fatal kirid of epark resembling artificial lightning 
was obtained. With this variety, if the curreut waE paased through 
a body and not atopped by feathers, etc., one or two discharges were 
Uflually fatal, The animala frequeLt!y retained after death the last 
attitnde of life, and do marka in tlie njajority of casea vere fonnd 
upon tlieni, But even this kind of diacharge, it was noted, had two 
effecta — the one on voluntary motion and common aensation, which wa8 
not fatal ; and the other on reapiration and circulation, which waa 
fatal. 

The following were Dr. RichardBon'a conclusiona : — 

1. That lightning kiUa by an intenae shock, like that of the Ley- 
den j ar. 

2. That the fatality of an electrical or lightning shock is in prt>- 
portion to ita int&nsity. Ajid here it ie to be noted that there are two 
kinds of ahock ; — one producing temporary contraction of miisclea and 
inseneibility from which recovery ia possible, and a second killing di- 
rectly, by producing a condition of nervous and general muscnlar in- 

£ibility. 
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3. That the kind of covering with which the bodj is fnmished 
makes a great di£Ference. Fur and feathers are protective. 

4. That in those not killed, the reception of the shock is not re- 
membered (aecuratelj at least) owuig to its instautaneousness. It is, 
theref ore, pTobahly the most pamLesa of deaihs. [Dr. Bichardson ad- 
vocates its use jadiciallj, and also to kili animals for the table.] 

5. That those diseharges, which, from their intensitj, kili most 
readily, leave f ewe8t and least marks of extemal injurj. 

6. That after what appears to be general death, the heart maj 
continue to beat for several minutes. 

Kow that the use of powerful galvanic batteries and djnamo- 
machines are becoming cominon, it is bj no means nnlikelj that some 
deaths (aceidental or otherwise) may happen from a sudden discharge 
passing through the haman bodj. {Ca%e 49.) A carefal examinatio]i 
of the exact position of , and the markings on, the body, should in such 
eases be at once made. Note should also be taken of its proKimitj 
and relation to the battery, the nature of the batterj, the arrangement 
of wire8, commutators, conductors, etc. 

The use of electricitj medicallj should most certainly be in the 
hands of qualified medical men onlj, as much as the use of the knife. 
Bad results arising from improper treatment are not unrecorded. 
(" Jf^^. Times and OazeUe,'' 1877, II., p. 577.) 



Sy7n{ptoms. 

In cases where death is not immediate, we find as a rule sudden 
insensibilitj, the person f alling down as though in a fit, the respira- 
tions being slow and labored, the pulse f eeble and irregular, and the 
pupils dilated {Cases 8, 11 /3, 24, 30, 32, and 43 «), and insensible to 
light. In Čase 10 the pupils aro reported as contracted. I have seen 
them contracted on the side of the shock, and dilated on the opposite 
side. Even in very slight cases, the person frequently falls down as 
if stunned, and perhaps foams 8lightly at the mouth. The first thing 
that may strike an observer is, that the clothes worn by the patient 
are tom, singed, burnt, or smeli of fire. {Cases 9, 11 /8, 13 a and 7, 
32, 38.) Sometimes they are carried to a distance, and the person left 
stark naked. (JJase 45.) And here must be noted two important 
f acts :— (a) That the clothes may be tom and burnt without any corre- 
sponding injuries on the body (Cb«^ 36); whilst (/8) severe body in- 
juriea maj occnr without the clothes suffering. {Cases 11 a and 41.) 
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TheBC anomalies probably depend on wliet]ier tbe garments have been 
■wetted or not by tbe storm, or how mueh of tlietn are wet and how 
mucb dr;, tbe raiii reudering tbe clotbes good conductors of the elee- 
trical current. {Oase 41.) 

Burna and ilistera are cominoa resulta of the lightning stroke, 
i^Caaes 2, 3 tf and f(, 4, 5, 18, 39, 41 u and §, 45.) Tbe burna inay at 
times bo due to the clotbea having caught fire, biit tbat tbis is by no 
means necessarilj tho čase, ia proved hy the circu instance that buraa 
raaj esist wlion tbe clotbea are not injured. Further, Dr. Richard- 
son'8 experiments -vvitb tbe iuduced spark suScientlj- indicate that 
burna of great severity may or maj not resuit, aeeording to the nature 
of the flash, At times the burnt epot on the body is at some distance 
from the actual point wher6 the discharge entered or found au exit. 
{Caae 3 ^.) Sometimea the burna may be of so intense a nature as to 
canse charring or slonghing of tlie parta, tbia eondition being mostlj 
dependent on metallic siibstances worn at the time becoming heated by 
tbe CHrrent. (Cases 3 a and 19.) The heating power that hghtning 
pOBsessee is ■well illustrated in Čase 46. The hair is fretpientlj found 
to besinged {Caaes 10, 11 /9, 13 y, 19, 20, 32.) In some cases there ia 
a marked absence of aH buming. {Oases 9, 22.) 

W(ninda aa tbough cansed by the štab of a blunt dagger are not 
nncommon. Tlieae may bo accompanied by a bruiaed eondition of the 
larta. {Cases 2, 9, 13 y, 16, 21, 35.) 

Z,inid aireaks and eccht/mosed epais are very frequent. {Cases 3, 
4, 10, 14, 20, 21, 23, 30, 31, 32, 33, 34, 35, 42.) It ia aaid that ecchy- 
mosed spota are most comraon on the back (Hever), and tliat they 
aflnally indicate the entranee or esit, or both, and tlie livid streaka tbe 
paasage, of tlie electric current. Frequently the marka assume a pecu- 
liar arborescent appearance {Oase 47). Thia may depend on the course 
of the veins, or on the disposition of metallic bodies abont the person, 
Sacb peeuliar marka are vory indicative of death by lightning. And 
ihia furtber point ia ^vortli noting, tbat if niarks on the skin bo cauaod 
by tbe contact of metallic substances (and tlie tbiiiner snch metallic 
bodiea are, the moro like!y thcy are to produce raarks), it may bo do- 
termined by analysia ivliat was tho actnal metal cansing tlie etaiu. In 
tliia way it would be possible to sliow tbat the deceased carried 
with him a body of a certain composition. 

Fraatures from lightning are rare. In Cases 9, 37 and 48, fraoturea 
of tlie skull are recorded, accompanied, in some cases, by looaening of 
tlie Butures. {Caae 9.) In one caso, a fracture of tlie oa calcis to- 
gether with fracturea of tbe tibia and fibula, ia etated to havo oc- 
{Caae 45.) 
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And here two remarks are snggested — 

(1.) The appearances presented by a patient snffering from lighl 
ning stroke may closelj resemble the results of violence. Of oonis 
the exi8tence of a thunderstorm and variooB other points in the cas 
will, as a rule, render the diagnosis easj. 

(2.) That cases are recorded where, after death by lightning, n< 
marks of extemal violence have been visible. {Čase 36.) 

A severe lightning shock is often assoeiated with various nervou 
and other sjrmptoms, some of which are as f ollows : — 

1. Blindneaa or injwry to sigkt. {Caaea 7, 29.) In Čase 29 th« 
injary wa8 total and permanent. 

2. Deafness {Čase 19), or noiaea vn tke ears. {Gase 25.) Bleedin| 
from the ears is recorded in one čase {Gass 11 fi\ and in two čase 
lacerations of the membrana tjmpani are stated to have occnrred 
{Cases 11 ^ mA 21.) 

3. Dumhness or čUfficyUy of art^/mlaMon. {Cases 7, 19, 22.) 

4. TetamMS {Čase 28) ; tetanio and ejpUeptiform symptoms. {Čase 
6, 30 and 34.) 

6. Constijpation {Čase 16) and retention of urme. (CVwe»9, 16, 19. 

6. Parah/sis {Cases 14, 15, 16 ^ and 43), (hemiplegia), {Cases 11 a 
14 and 19), (paraplegia), (see also Cases 1, 18, 25). In Čase 9 paral 
ysis was more or less complete. Although some nenrosis ordinarih 
occurs, exceptional cases are found where there is none. {Čase 41.) 

7. Cardiac affectn/ms. {Čase 4:3.) 

8. Insanity. {Čase 26.) Great excitement (although very occa 
sionallj) has been recorded. {Cases 14, 22, 27, 39.) 

9. In addition to the above, apoplexy {Čase 6), hss of memon 
{Čase 27), keadache {Cases 15 and 43), severe dyym<£a {Čase 43), an< 
the discharge of blood from the mouth and nostrils {Čase 22), are als< 
recorded. 

It will be seen that the prominent sjmptoms resulting from th< 
lightning stroke arise from its effects on the nerves of motion and sen 
sation. Stili more remarkable is the varietj in its results at differen 
times, and in different individuals at the same time. Bearing on thes< 
differences in the form of the paraljsis induced, the experiment8 o: 
Nothnagel on the effects of electrical discharges on rabbits are f ull o: 
interest. (Yirchow's Archiv.) He discharged a Lejden jar repeat 
edly throngh some part of the body of an animal by placing the point 
of the electrodes heneath the skin. This mode of experiment wai 
rendered necessarj, because when the electrodes were mei^y placed Of 
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the fikin, ita reaistance TCaa found to be so consUlerable that it ir&e iiii- 
poBsible to coutrol the coiirse of tlie discharge. One electrode being 
placed in the groin, and the other beneath the clawa of the hind or 
lore leg, no motor diBtiirbance aud no losa o£ BenBibi]ity whatsoever 
resulted iti the groiu when the abock waa passed, biit loaa o£ senaibilitj 
occurred in the foot, sharpljr limited, liowever, by the articulation of 
the foot with the leg. If the electrodes were so placed that one wa8 
in contact with a hind paw and the other with a fore paw, ansesthesia 
took plače in both feet as far as the foot articiiiation, but there waB 
no loas of feeling in the interniediato parts, Thia eingular liuiitatiou 
of the anffletheaia waB found to involve iu like mauner the deeper 
parts, ineluding tlie nerve tmnks. Tbiis, ^heii the foot wa8 the poiut 
of entrance or of exit, it, and it alone, wa8 rendered auffiBthettc. 

The shock wa8 next sent from the fore paw to the tail. The tail, 
extending as far as the inaertioii of the miisclus at the root, and tho foot, 
were both rendered antesthetic. In oue caee of feeble discharge the 
tail onIy euffered. By why thia liiiutation ? Ai-ago haa stated that 
when ligbtning etrikea men or animals placed netir together, ita action 
on tbe extremitiea is a]wajs the most severe. Thia inay explain the 
.intensitj of action at the extreme pointa in the feet and tail. But the 
Tcal diffieulty is that, if one electrode be placed on the foot aud the 
other in tho groin, or trunk, or thigb, there is no auch limitation as 
regards theee latter parts. Po8sibly thia ijiay be explained by the 
rapid diffusion of the electricity in these regions. 

The anEBsthesia pi-odueed in Nothnagers esperinients was com- 
plete but transient (say of one or two houra' duration), and often auc- 
oeeded hy a transient hyper£e9thesia. Motor diatnrbancea were not 
eonspienous. Complete, bnt transient paraljais of the leg waa, how- 
ever, cauaed jf the electrodes wer6 placed, the one on the fi^ont, and 
the other on the back of the thigh, eo as to include betvveen them tlie 
fioiatic nerve. Paresis of the hind lega waB aleo cauaed when the elec- 
trodes were placed on each sciatic nerve, the motor weakne88 corre- 
eponding to the aniieatheeia. Duriug the paralysi8 a diatinct diminu- 
^Ition esisted in the electrical irritabilitj of the nerve. (See " Lancet" 
frime 5, 18S0, p. 883.) 

Kothnagel'3 esperimenta 6how tbat the partial paraIyBis of light- 
ning is to be regarded favorably. 

The cauaes ofdeath from ligbtning are various. Thus, it may kili 
like any other ahock. It naay alao kili by the 8everity of the reault- 
ing bums and wounds. It may kili, again, by causing a rupture of 
Btructurea neceBaary to life, and diaoi^anization of tiaauea. Hnnter 
sapposed death by ligbtning wa8 due to tbe deatracSid«. cS. Voa <twi- 
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tractilitj of the muscles ; and Kichardson considers its instantaneons 
effects to be dependent on a combination of shock and the sudden oon- 
version of the animal fluids into a gaseous form. 

The ccupricuma action of the discharge may be illostrated bj a 
varietj of cases. Thus, in Čase 13, one man wa8 killed, whil8t two 
othersbj his side a t the tirne escaped withoat injurj. In Cases 12 and 
33 one man was killed, whil6t two others were injured, bnt soon re- 
covered. A similar result is recorded in Čase 41. Again, in Čase 12, 
we iind the intensitj of the discharge centred in a Imo tree, although 
high trees, an iron bridge, and a lightning condactor were in the im- 
mediate vicinitj. Again, in Čase 2 we have an illustration how the 
same discharge maj produce in one person barns and in another 
wounds. {Čase 39.) Again, nnmeroos cases are recorded that 8how 
how comparatively slight circumstances may determine ršsnlts. Thns, 
in Čase 15 the passage of the flash followed the line of a tel^raph 
wire, through a clock in communication with it, and through the key 
to the man who was winding it up at the time. In Čase 14 the con- 
tact of the man's hand with the door bolt determined the course of the 
discharge. Similarlj, metal hairpins and earrings (Čase 4), or steel 
corsets {Cases 3 a and 4), or iron hoop skirts {Čase 4), or buckles on 
abdominal belts {Čase 20), or watches and watch-chains (Cases 11 ^, 
13 I?, 16 ^), have ali been causes of some of the apparentlj eccentric 
results of lightning. 

The remarkable and capricious action of the discharge is illostrated 
in a singiilar manner by its effects on clothing, of which the cases 
qnoted supply numerous illustrations. Čase 45 is one of the most re- 
markable of these on record. Perhaps this stripping off of clothes, 
which frequently occurs to a greater or less extent, depends on the 
f orce resulting frora the formation of a large body of steam. 

As regards the results of 54 cases coUected in the ^' Illastrative 
Cases," 21 died and 33 recovered. Eecovery may take plače even 
after very severe shocks, where ansesthesia and paralysis have been 
present. {Čase 19.) The time of recovery varies within great limits, 
from a few days to some months {Čase 15), when recovery may be 
either complete, or (what is not infrequent) associated vith various 
bad results, such as-^ 

(1.) Epilepsy. 

(2.) Paralysis and ansesthesia or hyper»sthesia. 

(3.) Catalepsy. 

(4.) Blindness or injury to sight. {Čase 29.) 

(5.) Permanent loss of memorj. {Čase 27.) 
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JTie tirne of death, as a rale, followB immediaiel^ on, or at the 
most very Boon after the shock ; i£ not, i-ecovery may be hoped for. 
ThiiB, of thirteen cases ot deatli vvhem tiine is recorded, seven were 
inatantaneouB ; ono waa after a sliort interval ; one waB on t!ie second 
day (Ca-se 23) ; two on the tliird day (one of these resiilting from tet&- 
nns) ( Oasea 7 and 28) ; one on tbe nintli da; {Čase 16 /3) ; and ooe od 
tlie t!iirty-tbird day {Čase 14), 



Treaimeni. 

Tbe application of cold to tbe head, a blister to the nape of the 
neck, mnBtard poulticeB to the legs, and tbe administration of stimu- 
latJng and nourishing injoctious are indicated. 

Dr, Bicliardson strongly advises in such casea venesection as the 
remedy. {"Med. Times and Oasetie;'' Dec. 17, 1870, p. 694.) 

Tbe patient ranst be treated afterward according to the Bymptoiiia 
tiiat preBent theniselves. ■ 



Post-Tnortem Appea/ra/nees. 



Death, as w6 have said, infty be instantaneoiis, in wbich čase the 
body may be found after death in the exact attttnde in wbieh it wa8 
etmck. {Čase 17.) (Vol. I., p. 53.) In other word8, rigor mortiB raay 
oeenr immediatehj after death, Sometiuiea, liowever, it snpervenes 
ifter several hoiirs. {Caaes 9 and 16 a.) 

John Hunter appeara to bave been deceived by tbe transient and 
■Mrly post-mortem rigiditj occurring in some cases, and to have Eup- 

id tbat eadaveric rigidtii/ vras absent iti death from ligbtning. 
'e now know (and on thia point tbe antlior bas liad pei^sonal experi- 
«iee) tliat rigidity does oeciir, and tbat it ia of ten well niarked and pro- 
.longed. It ia also pei-fectly certain that tbe blood eoagnlates after 
deatii from liglitning, althongb coagnlation is often eIoivIv developed. 

The face after death nsiiall; esliibits a very bloated and discolored 
jfipearance {Cases 1 and 20), the liead betng the part wbich ia nsually 
!flrBt stnick, {Cases 20, 23.) Piitrefaetion is freqnently very rapid, 
(Oase 1.) 

ContiiBions, lacerated wound3, bnms and blistere, eccbymo6ed Bpots 
{Čase 23) and lincs oftcn aasuining a trce-Iike ehape (arborescent) 
{Caae 47) are cominon appearances. Fractnre of tbe bones of the skul! 
{Oase 9) and of other bones {Čase 45) are recorded. Loosening of the 
satnreB of the skull is also said to have occurred. {Cases 9 and 4S.\ 
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A charred spot has been noticed in a bone at the spot through which 
the electric spark passed. {Čase 9.) 

Dr. Bichardson remarks that in animals killed bj electricitj the 
blood is commonlj dark (venoiis), bat that on exposare to air it rapidlj 
changes to the ordinarj arterial red eolor. 

The hradn cmd its membranes usuallj suflfer the most severelj. 
Thus, at the seat of the injurj, blood may be effnsed under the skulL 
(Čase 9.) The membranes may be much congested {Čase 20), and 
even lacerated. {Čase 9.) The brain itself has been found congested 
with bloody fluid in tlie ventrieles. {Ctzse 9.) A blood clot has been 
recorded in various parts, such as in the left cerebral hemisphere. 
{Čase 16 ^.) Sometimes the brain substance appears to have suffered 
complete disorganization {Casea 9 and 21), whilst at other times it has 
been found normah (Čase 48.) 

The hmgs (together with the air-passages) have been found con- 
gested {Cases 9 and 20), and even injured. {Čase 21.) The bronehi 
and air-tubes were recorded in one čase to be full of mucus. {C(Z8e 
20.) 

The heart in one čase was said not to have had much blood in it 
{Čase 20) ; and in another, the right side was said to be full, and the 
left empty. ( Čase 48.) 

Of the ahdominal viseera, a generally congested condition has been 
noticed ( Cases 9 and 20) ; whilst in other cases they have been recorded 
as normal. {Čase 48.) 

Metallic substances about the person may be fused {Čase 4), whilst 
any steel articles in the pocket, such as a knif e, etc, may acquire mag- 
netic polarity. {Čase 85.) 



ILLTJSTRATIVE CA8E8. 
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I. L>aw Times, Mar. 14, 1846, p. 490. — ("Taylor'BM6i Juria," p. 
1S5 ; " Comptes Kendus," Sept, 1845, and " Medical Gazette," 36, p. 
1133.) — A oaae tried in France in October, 1845, in Tvliicli medical evi- 
dence Tvaa given of considerable importance respecting tlie character of 
VOimds caused by lightning. In August of that year some buildings &t 
Mflliiunj, near Eouen, were destroyed, either hj a thunderatorm, according 
to the one side, or by a wliirlwind, according to the other. Aa tbe persons 

• whose property wa3 deBtroyed were insured againat lightning, they souglit 
to recover damagea acoardiiigly. Tbe evidence aa regords ligbtning con- 
msted (1) in the alleged carbonized appearance of the leavea of some of 
the trees and abruba growing in tbe vicinity ; and (2) in tbe charactera of 
tbe wounda on the bodiea of several peraonaivbo were injured at tbe tirne. 
M. Lesauvage deposed to tbe occurrence of dark staina acattered over the 
bodiea, and that the survivora auffered from torpor, pains in tbe limba, and 
partial paralyaia of motiou. He also obaerved thafc thoae killed speedilj 
putrefied. In one caae the mnacles vete tom across ia a ragged manner, 
tmd aome amall arteriea were divided. M. Funel depoaed that tbe face and 
neck in some of tbe dead bodiea vere bloated and diacolored, as if the 
deatb had ocRtirred from ivspbysia. IL Pomllet deacribed the storm, but 

, although he did not deny that there may have been thunder and bghtning, 
he thougbt tbe treea and buildinga ivere aimply overtbrown by the wind. 
[It ia nnusual for yoimg and green treea to preaent any marka of combuB- 
tion about the leavea or trunk.] The Boyal Court of Eouen, vrithout de- 
ciding tbe esact mode of the occurrence, condemned the insurance company 
to pay the amount claimed. (Fagea 131, 138, 111.) 



Beck, p. 522. — (" London and Edinburgh Philoaophical Magaziae," 
VoL L, p. 191.) — A lfldy and gentleman were struck by lightning. The 
injuriea on the lady were actual wounds, wbilst those on the man vere 
bums. {Pages 137, 140.) 

3. Lancet, Aug, 6, 1870, p, i8g. — (Mr. Simon.) — (n.) Female. The 
lightning ainged the eyebrowB, and infiicted a charred burn from the 
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cbin, passing over the forepart of the bodj, to the ankles. Above the left 
groin were some sloughs, supposed to have been produced bj the heated 
metal of the staj busk. The pubic hair wa8 bumt ofi^ and the lega 
blistered. Recovery. (Pages 137, 140.) 

(P.) Male. The lightning passed through the trousers at a point im- 
mediatelj above the left outer ankle, and through the elastic of the boot^ 
which, on the outside, was the onlj part affected, the woyen tissue bemg 
frajed away from the elastic. The bum passed downward and f orward, 
inflicting no wound until it met the expanse of the dorsum of the foot^ 
where it inflicted a quadrilateral bum. (Page 137.) 

4. Amer. Journ. of Med. Sciences.— (Dr. -Hbtton.)— Female, at 
61. Hemarkable bums produced bj lightning. The woman was at work 
in an out-building, and the lightning, after shattering a tree, penetrated 
the wall of the building, and struck her on the back of her head, where 
she wore two wire hair-pins. The bum from this point passed do^ni bj 
the right ear (in which was a gold earring), across the throat, and down 
to the left of the stemum. The bum was 3 inches wide, and blistered. 
The second line of bum commenced on the left side, and passed do^ni to 
the symphysis pubis. The third line of bum was from the patella of the 
right knee to the bottom of the heel, from which it passed off, bursting 
open the heel-seam of a strongl j sewed gaiter booi Portions of the wirea 
of the hoop-skirt were melted. Certain detached bums Dr. Holton ac- 
counts for bj the presence of metal ribs in her corsei 

Symp^oms. —Insensibilitj, from which she recovered in twenfy minutes. 
(Pages 137, 139, 140, 142.) 

(See also " Edinburgh Medical and Surgical Journal," Vol. XIL, p. 493 ; 
also " Lancet," Vol. VL, p. 910, and Vol. Vil. (N. S.), p. 265, for a čase of 
lightning stroke, accompanied by very extensii)e bums, blistered skin, and 
Uirid streaks,) 

5. NcTV York Medical and Surgical Register, p. 55. — Čase of 
lightning stroke, by Professor Stevens, with extensiye vesication, (Page 
137.) 

6. Edin. Med. Chir. Trans., Vol. I., p. 360. — Dr. Macauley re* 
ports three cases of lightning stroke, one followed by apoplexy, and two by 
epUepsy, (Page 138.) 

7. Lond. Med. and Phys. Journal, Vol. XLVII., p. 369.— ifr. 

Oodfret/ tells of a sailor struck dumb and blind by lightning. (Pages 138, 
141.) 

8. American Journal of Medical Sciences, Vol. XIII., p. 54. — 
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Tbepupila were dUaled in a seriea of casea of lightning stroke recorded by 

f; Young and Stevens. (Page 136.) 
9. Lancet, July ao, 1872, p. 77. — (Drs, Glark and Brigkam.) — Male, 
wk. 74. Struck by lightning, wliilst standing under a tree, on an emi- 
nence, in a thunderatorm. The shock threw him on hia foce, oud he be- 
<!ame unconscioua. The lower estremitiea were completely, and the upper 
pairtiallj pai-alyzed. The hat, jacket, and boots were destrojed. The 
halr was burnt off on nll parts, the mouth lacemt«d, and there ^ere scv- 
eral small bleeding woundB, but these preaent«d no signa of bruisea. The 
following day the bladder was foimd to be pai-alyzed. Death oocurred on 
the third d&y. 

Posl-moTtem.~A verj fine fracture of the aquamoua portion of the 
temporal bone, 1^ inch long, ^ith a second at right angles, was found. 
The temporal bone waa forced outward. An irregularlj triangular piece 
d bone, black and charred, waa found between the fracturea. Other 
bones of the head were alao charred. The suturea of the temporal bone 
W6re loosened. Thick, but uneoagalated blood ■w&s found beneath the 
dura maf«r. The membranes were much tom and congested, The right 
BJde of the brain wa3 so soft as to resemble pus. Much bloody fluid waa 
found in the ventricles. Rigor mortia waa slow in appeai-iug. The akin 
Wfta in parta charred, and verj tough. (Pagea 136, 137, 138, 141, 142.) 

I 10. Medical Times and Gazette, July 13, 1872. — {Mr. Bichardg.) 
I — Female struck with lightning whilst sitting near a cactua hedge at 
Orissa. The hedge itaelf wa8 in parta carbonized, and in othera riddlecl. 
Sbe was renderad almoat insensible. The pupils were contracted, and the 
conjunotivie congested, The hair on the left aide waa burnt, and there 
vas great diacoloration of the left temple. Becovered after five daya. 
(P&ges 136, 137.) 

British Med. Journ., Aug. 3, 1873, p. 114. — {Mr.J.R. Lane.) — 
Two men struck by hghtning whi!Bt taking ehelter during a thunderstorm 
nnder an oak tree. {Pages 136, 137, 138, 140.) 

(o.) One man aeemed to suffer fi-om shock. There waa losa of power 
in the lower estremitiea. The clothing wa8 iininjured, and there Trere no 
eochymo8es. Becovered the nest day. 

(0.) The other man waa unconsciouB for ten minutea. This vras suc- 
oeeded by collapse, with widely dilated pupila. He said he felt as though 
hfl had had a severe blow. Bleeding from right ear. Bruiaea. Hair 
ainged. Current diverted by watch-chain and natch, which were com- 
plet«ly deatrojed. Clothea much injured. Partial paralysis. Recovered. 
but the tympanic membrane was found lacernted. 
Vol. II.— 10 



i 



146 LEGAL MBDIdNB. 

12. Ann. d'Hygiftne, 1871, p. x, 478.— M. Tourdes relateB the fcfl- 
lowiiig : — " In 1869 three soldiers sat under a tree during a siorm. Thej 
were struck down by lightning, and two were killed on the spot. There 
were loftier trees in the neighborhood, and a lightning conductor wa8 not 
far o£^ and an iron railwaj bridge and a river were near. The eleotric 
fluid struck the lower tree, and passed through the bodies of the men, in 
plače of being carried off bj the surrounding oonductors." (Page 140.) 

13. Taylor's Med. Juris., Vol. II., p. 134. 

(a.) In June, 1871, a coachman wa8 killed, whilst driving, during a 
storm, and the footman, sitting bj his side, escaped uninjured. The 
lightning struck the coachman on the head, destrojed his hat and rent his 
clothes. It passed through his bodj, tore a large hole in the cushion on 
which he was sitting, and, except the shattering of the glass, did no injuij 
to the carnage nor to those inside. 

(P.) At the same time and during the same storm three men were 
mowing in a field. They put down their scythes and sought shelter ; but 
as thej were leaving the field, thej were ali three struck to the ground bj 
the lightning. One only was kiUed. It wa8 found that he had been 
struck on the right side, where he wore a steel chain to his watch, which 
was broken to piecea 

(y.) In another čase, occurring at the same time, a man, aged seventj- 
four, was struck whilst standing under a fir-tree. He was taken up insen- 
sible, and soon died. There was a jagged wound over the right eje, and 
a great part of the surface of the bodj wa8 bumt, induding the hair, 
whiskers, eyebrows, and ejelashe& The boots were bumt off the feet, 
and the hat and trousers were tom to piecea. (P&ges 136, 137, 140.) 

14. Lancet, June 28, 1873. — {Dr. IFtZson.) — ^Male, adult, struck bj 
lightning whil8t bolting a door in his barrack-room. Bemained insensible 
for ten minutea [A rifle placed in the račk in the room was struck at the 
same time, the lightning penetrating the scabbard of the bajonet, and 
punching out a hole about the size of a pea. The surfaoe of the bajonet 
corresponding with this hole was partij molten. The stock was shattered 
to pieces. ] A difiused swelling of the right f orearm (the member nearest 
the bolt), with diminished sensibilitj, but not impaired motion, was no- 
ticed. Both legs, from the knees downward, had lost their sensibilitj. 
Tlio patient vras verj exoit^ Sensation retumed about the fifth daj. 
Ileooverod entirolj on the tenth daj, and suffered no inoonvenience after- 
i¥ard. (Pages 137, 138, 140, 141.) 

15. Berliner ** Klinische Wochenschrift," No. 17, April 26, 
1875; and London Medical Record, Vol. III,, No. 125, p. 320, 
May 96, x875« — ISulcuburg records a yetj ourious čase of Jkem'^^legia mth 
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Bubseguent recoverj, from tbe cffp.cls of lightning. The patient was a 
pointsman, aged forty-two. On the night of August 4-5th, 187B, he waa 
wiiiding up a clock in the signal department of the Berlin-Stettin Eailway. 
He had jnat insarted the key with liiB left hand when & fiaeh of lightning 
flew along the telegraph wire into the clock, thence to the key, and thence 
to the left balf of his body. He at once became insensible, and thia state 
lasted for a full hour. On recoveiing couBciouaneas, he dragged himseli 
into s waitiug-roam. On esamination there was faund to be total loss of 
motor poioev in the left arm and leg, aiid considerable toss ofcommon sensa- 
tion, and of the localization of impreasiona. Headache, insomnia, vertigo, 
slight muscular tremora, conafcipation, and retention of urine were felt for 
& few days, and tlien passed offl After ten montha the leg improved but 
the arm remained in stota quo. It huug down qiiite limp, and nll move- 
menta aeemed abolishad, except in the tiogers and thumb. The nulrilion 
of bolh limbs was also much impaired. Undec treatmeut by the conatant 
omrent, etc, he gradaaUy improTed, and at the end of seven montha wa3 
nearly as weU aa ever. (Pages 138, 140.) 

i6. Med. Times and Gazette, June ao, i868, p. 671. — {Dr. G. S. 
^.fiaraes. )— Two men atruck by lightning whilst atanding under a tree mth 
their horse during a thuuJeratorm. Both meii and the horae ■wer8 
biocked down, and one man was killed. 

{a.) The man who vas killed vas atruck on the aide of the head. A 
flircular wound waB found over the fourth rib, into whieh the finger readilj 
paaaed. Kigor mortia twelve houi-s after death. 

{0.) The other man (set. 41) ^aa unconacions, pidae amnll, reapu-ation 
slow, but not atertoroua, and paralyaed on the right side. Hia watch- 
«hain waa fused into amall fragmenta, and the raatch itself pulverizetl. 
The akin in the courae of the chain wa8 reddened, and bliatered where tbe 
watch rested. Severol wound8 were found on tbe leg. The dothes wera 
much injured. Death on the ninth day. 

P. M. W blood dot found in the ttft cerebral hemisphere. (Pages 137, 
J38, 140, 141, 142.) 

17. Med. Times and Gazette, Feb. 18, 1860, p. 167.— Death in 
filuB čase was ao sudden tbat tbe body retained after doath the attitude in 
I vhich it wafl atruck by ligh tnin g. (Page 141.) 

18. Fleming.— ("Glasg. Med. Joura," Oct, 1859, p. 257.)— Eight 
iBoa of lightning atroke. Several were bnmt aeverely, and their dreaaea 

■ ■nged. Some were benumbed and more or leaa paralyzed, but ali recov- 
r ered. The burna took aome montha to heal. (Pi^s 137, 138.) 



19. Taylor's Med. Ju: 



, p. 131. — Mr. 3iU mentiona thata. v 
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^as bumt bj lightning on the nape of the neck, where a metal watcli* 
chain rested. From the spot where the current left the chain, the skin 
^as bHstered in a straight line down to the feet, scorching the pubic 
hairs. He had paraplegia (loss of motion and sensation) mth retention 
of urine, deafness, difficultj of articulation, djsphagia, and a metallic 
taste in his mouth. 

The ansesthesia passed away in half an hour, the retention in tweniy- 
four hours, and the paraljsis in four dajs. (Pages 137, 138, 140.) 

20. Oesterreich. Med. Wochenschrift, June 6, 1846. — (Quoted 
almost in exten80 by Dr. Taylor, loc. cit., p. 132.) In a čase reported by 
Dr, Schaffer, a healthj middle-aged laborer was wor]dng with others in a 
field, supposing that the thunderstorm was over. He was tiying to strike 
a light ^vith a flint and steel, when the lightning struck him. For a mo- 
ment after the shock he stood stili, and then fell heavilj to the ground 
dead. 

Post-mortem : The electric fluid had pierced and tom the hat at the 
upper part of his forehead ; it seems then to have been divided into two 
currents, which passed down the sides of the bodj, along the lower limbs, 
and out at the feet. On the upper part of the forehead a soft swelling of 
a dark blue color, about the size of the palm of the hand was found, the 
hair covering it being uninjured. From this spot two dark red streaks 
proceeded in different directions. The left streak, when it reached the 
left groin, formed a large irregularlj scorched {brandige) patch, passing 
onward to the dorsum of the left foot, terminating in several small dark 
blue spots. The other streak, pursuing its waj on the right side, formed 
a similar bum or scorched patch in the right groin, and ended, like the 
other, on the foot. The hair on the forehead was not bumt, but the 
pubic hairs were completelj bumt. Tlus was ascribed to the buckles of 
an abdominal belt, which was completelj destrojed. Post-mortem : About 
four ounces of extrayasated blood found in the 8welling on the head. The 
membranes of the brain were much congested, and the choroid plesuses 
particularlj so ; bronchi and air-tubes f ull of bloodj mucus ; the lungs, 
stomach, and intestines greatlj congested ; the right lobe of the liver and 
spleen also much congested. There was not much blood in the heart and 
large vessela Beneath the bumt patches much blood was found extraya- 
sated in the substance of the abdominal muscles. (Pages 137, 140, 141» 
142.) 

21. Heller's Journal, Feb. 1845, P* ^5* — ^^ ^^ ^^^^ ^® ^^ ^^^ 
lihoes of an old man killed by lightning were destrojed, but the garments 
were uninjured. The left ear was severelj lacerated. Black longitudinal 
lines were found on the skin of the abdomen, an ecchjmosed spot on the 
skin of the left ankle, and a deep wound on the foot. The whole of the 
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f left hemispliere of the brain wa9 disorganized anil Iiquefied, except the 
corpus striatum. There were iujuries to the left lung. (Pages 137, 138, 
142.) 

22. Lancet, June 5, 1880, p. 885. — {Dr. Nothnaget.) — A man struck 
■mth lightning. BemaineJ unconacioua for iive houra. Paralyaia of the 
right hand, there bemg iii the middle of the back of the hand a browii 
epot where, probably, the electricitj had entered. Recovered imder the 
influencG of magnetiam, but had a relapse sis yearB aftflrward, which ^aa 
cured by the application ot a magnet to the hand (^?). (Pages 137, 138, 
141.) 

23. Travels to St. Pctersburg, Vol, 11., p. 112. — A eaae of 
lightning stroke ia mentioned by Dr. Granville, in which the oiily mark 
viaible wa3 a red spot on the forehead. The lega were blue, and one shoe 
was tom, but not burnt (Pagea 137, 141.) 

24. Medical Gazette, Vol. XIV., p. 654.— A non-fatal čase of 
lightning stroko. The peraon was seeu soon after and wa3 found laboring 
iinder the folIowing 8ymptoms : — Insenaibility ; deep, slow, interrupted 
breathing ; relasation of ali the musolea ; b1ow, soft pulse and dilated 
pupils, the latter aensible to light. (Page 136.) 

Medical Times, July 15, 1848.^ — Noises in the ears, paralysi8, 
and other neuroses succeeding severe lightning strokes. (Fage 138.) 



a6. Conolly's Report of Hanwell, 1839. — Inaamty ia aoid to have 
reeulted from the shock of lightning. (Page 138. ) 

Lancet, Aug. 3, 1839, p. 582. — Three day8' dellrium and entire 
losa of memory after a hghtning stroke. (Pagea 138, liO.) 

, Medical Times and Gazette, May z6, 1855. — A boy, aged 
four, hod tetanua od the third day after a hghtning stroke, and died in 
four hours after it aet in. (Pages 138, 141.) 

39. Medical Times and Gazette, July 24, 1858. — Fronta! head- 
sche and total losa of sight occnrred to au old man, who felt as if a vivid 
had stniek him in the face ■vrbilst atanding vmder a tree during a 
«torm. He did not fall. {Pagea 138, 140.) 

30. British and Foreign Medical Review, Oct., 1842, — Three 
persona atruck by lightning. toe of them, aged 2G, an hour and a hnlf 
after the atroke, lay completely inaensible, a.s if apoplectic. Hk^ulei^ 
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below sistj, foll and hard, pupils dilated and insensible, respiration 
noisy. Thumbs and jaw8 firmij fixed. Twitcliings of arms and hands, 
succeeded bj severe spasms, with the body drawn to the left cdde. He 
was afterward bled and blistered, cold being applied to the head, and 
sinapisms to the lega. Stimulaht enemata and opium were given. He 
recovered consciousness after 24 hours, and soon got qmte weU. The 
onlj extemal mark was a red streak as broad as a finger, extending from 
the left temple over the neck and chest. This disappeared completelj 
after a few days. (Pages 136, 137, 138.) 

31. Dr. Horstmann (Casper's •• Vicrteljahrsschrift," April» 
1863» P* 308.) — Bed streaks or marks resembling trees or veins resulting 
from lightning. (Page 137.) 

32. Australian Medical Journal, September, 1870, p. 295. — 
''In this čase a jouth was killed by lightning, and there were contusions 
on his left side, whiGh was extremely rigid. His back hair was bumt o& 
Both pupils were dilated. His noše bled from the left nostriL The snr- 
geon who examined him stated that he noticed on the skin of the chest 
the perfect impression of a youDg tree, inverted ! It appeared of a dark 
color, as if tattooed. It was just like the trees which grew near I "Vtrhen 
struck he had two or three lajers of woollen doth buttoned over his 
chest. His cap was tom to pieces. The tronsers on the left side were 
rent from the hip to the stocking ; the latter and the boot were tom open» 
He died from injury to the brain." (Pages 136, 137.) 

33. Lancet, July 30, 1864, p. 118. — (Taylor, loc. cU,y p. 129.) — Dr. 
Mackintosh, of littleport, was called in May, 1864, to see three persona 
who were struck by lightning twenty minutes before. They had taken 
shelter under a hay stack, which had been set on fire by the same flash. 
No. 1, male, aet. 10. In this čase the shock was slight. He had difficulfj 
in moving his legs at first, with pain in lower part of abdomen, and 
red streaks on chest and abdomen. Eecovered in about four days» 
No. 2, male, aet. 11. In this čase the shock was severe. The boy had 
epileptiform symptoms, and similar red streaks, whilst his hair vma 
singed at the back of the head and neck. He became conscious in five 
hours and rapidly recovered. No. 3. A man, aged 46, was killed on the 
spot where he was sitting. Eigidity c4me on fourteen hours after. He 
had a large lacerated wound of the scalp, dividing blood-vessels and 
nerves. His right ear was livid and swollen. There was a dark blue 
mangled patch of skin above the right collar-bone. His hair was singed. 
In his left trousers pocket were lucifer matches and a tin tobacco-box, not 
affected, but a knife in his right pocket was strongly magnetized. In 
neither of these three were the buttons melted, or the dothes, which wero 
very wet, tom. (Pages 137, 140.) 
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34. Medical Times, May 3, 1845, p. 182.— No marks appareut in 
Beyeral severe cases of lightning stroke. (Pages 137, 138.) 

35. Taylor, Vol. II., p. lag. — (Dr. West.) — A čase in wliich a lad, 

set, 18, was kiUed by lightning, His pocket-fcnife had acqiiired strong 
magnetic polaritj. Hi« boots (full of hobnaUa) were tom to piecea, but 
hia feet appeared uninjured. In fect, althougti the dress waa mucL in- 
jured, tbere ^ere no marks of injurj on the bodj immediatelj covered by 
the garments deatrojed. \Pages 137, 142.) 

36. Taylor, Vol. II,, p. 139. — A čase of a man instantaneouslj killed 
by lightning, There was a hole in his cap, hia hair was singed, his trousera 
tom, his shoes burst open. The TOOod^ork of the building down ivhich 
the electric fluid paaaed waB merely split, and there were no marka of 
biiming. (Fage 138.) 

37. Pouillet. — ("Traitede Physique," Elect. Atmosph.) — ^A caae of 
lightning stroke where the skuU was fractured and bones depressed. 
(Page 137.) 

38. Taylor's Med. Juris., Vol. II., p. 131. — (Dr. Geoghegan.) — A 
girl struck by lightning. The thighs and buttocks were bumt, but her 
olothea were not bumt. (Page 136.) 

39. Taylor's Med. Juris., Vol. II., p. 131. — {Mr. Msher, of Dud- 
Iey.) — A čase of a man niilking a cow in a shed during a thnnderstorm. 

The cow ivas killed at onee by the flash. The man waB BeTerely bumt 
from the right hip to tbe shoulder. The sleeveof his ahirt was alsoburat, 
but his arm wfla not injured. He had delirium and inflammatorj fever, 
vhich laated aeventeen days. (Pages 137, 138, 140.) 

40. British Med. Journ., Sept. 11, 1880, p. 437. — A boy, in bed, 
struck by lightning, and rendered inaensible. The lightning entered by 
the door. (Page 131.) 

41. British Med. Journ,, June 22, 1876. — (Dr. Jeffries.) — Three 
persons atruck by hghtning whilBt hoeing in an open tumip fieid. (Pi^ea 
136, 137, 138, 140.) 

(o.) Female. Became unconsciouB. Eyebrow anged. Scorched acrosa 
tbe chest, one arm seeming as if scalded. Severe headache. No paralyBia. 
Iiecovery ui fourteen days. 

(;3.) Boy. Much frightened. There wa3 no broken skin, but a acoroh 
cm one leg, tree-shaped. Becovery rapid. 

(y.) The man had a very slight abock indeed. 
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In neitber oase were the dothes nor metal artides about them injnred. 

(Dr. Jefi^es states that near the spot six aheep were killedbj the light- 
ning, and that he was unable to find any marka upon them either exter- 
nallj or intemallj.) 

42. Philosophical Transactions, Vol. XLIX., p. 6x. — ^The death 
of Professor Eichman at St. Petersbnrg, in 1753, wa8 caused whil8t ezperi- 
mentmg on atmospherio electricify. On the left side of the forehead, 
where he was struck by the electrio cnrrent, there wa8 a round eochj- 
mosed spot. There were eight other patches of ecchjmosis, of Tariable 
size, from the neck to the hip, and chieflj on the left side. Some were 
like marks of gunpowder discharged in contact with the skin. The left 
shoe wa8 tom open at the buckle, without being cdnged or bumt ; bat the 
skin aro;iind waB slightlj ecchjmosed. A quantity of blood waB found ex- 
travasated in the windpipe, the lungs, and the lajers of the omentum. 
The omentiim appeared as if greatlj bruised. (Dr. Taylor refers to Mur- 
bach's '' Encjklopadie/' artide " Blitz," and Henke^s '' Zeitschrift der a 
A./' 1844, VoL L, p. 193, for further accounts of this čase.) (Page 137.) 

Beck refers to other similar cases in "Philosophical TransactioDfl.'' 
(See footnote to Beck, p. 522.) 

43. Edinburgh Med. Journ., March, 1873. — {Dr. Ogstan,) — A 
dwelling-house containing ten inmates, allat the time being in the kitohen, 
^as struck with lightning. The ^hole were stunned and thrown do^m. 
On recovering consciousness after a few minutes thej found themselves 
(excepting two children) little the worse for the accident, but the houae a 
vrečk. The efifects produced on the house and its surroundings dloaelj 
resembled those of an explosion. It is singular that the inmates genera]ly 
suffered so little harm. (Pages 131, 138.) 

43a. Deutsche Klinik, June 20, 1874. — Bugge mentions the čase 
of a delicate girl struck by lightning whilst in a room. At first, he sajs^ 
she only had headache, dilated pupils, djspnoea, and palpitation. After 
twelYe days she had systolic and diastolic bruits over the heart. In mx 
days more right hemiplegia set in, and on the thirty-third day she died. 
There was no post-mortem examination. (Pages 131, 136.) 

44. British Med. Journal, Feb. 26, 1870, p. 212.— Death of a giii 
from lightning whilst sitting at a table. A bright flash was seen, part of 
the house was struck, and the child's clothes were set on fire. The ohair 
on which she sat was shattered to atoms. Death in a f ew hours. (Page 
131.) 

45. Med. Times and Gazette, Nov. i, 1879, p. 515.— (Z>r. !WM», 
of Ashford.) — Three men struck by lightning in a lodge. Instantaneoualy 
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tlie building seemed enveloped in flames. In the čase of a fonrth man, 
who was Btanding under a tree whieh had been ah-uck, the effects vere 
most remarkable. His boots la.j at the foot of the tree, whilst his clothes 
wei-e scattered iu a line for severa) jarda along the lield, tlie man himaelf 
being stretched on bis baek, 8ix feet away, stai^k naked, and ealling for 
aid. He sajs he felt himself violentlj struck acros3 the cheat and ahoul- 
ders, hurled through the air, and dashed upon the gi'ound, but is suro he 
never lost conscionanesa. He wa8 more or Igbb bumb ali over. The os 
cttloia was fractured, and there waa a compound commiauted fracture of 
the right tibia and fibula. He showed no signs of shock, and reco^ered 
periectly. (Pages 131, 136, 137, 140, 141.) 

46. British Med. Journal, July 26, 1879. — (Dr. Brock.) — A girl 
■with two needles in her dresa, standing at a i¥indow dming a thunder- 
storm, found the needlea very hot, and her dresa amouldering at the spote 
where they were ineerted. She herself felt no shock. (Pages 131, 137.) 

47. Lancet, Aug. 10, 1878.— (/>r. irau(;Ji. )— Male, adult, strack by 
lightning whilat standing under a ti-ee. The injurj reeultmg seema to 
have been singularlj tree-like in appearance. There was uothing about 
tbe man to account for the arborescent appearonce of the bumt Bur^e. 
(Pages 137, 141.) 



48. Lancet, Aug. 18, 1877.— (Dr. Heffernian, of MeUx)iirrui.)—laa. 
post-mortem after death by lightning there was found on removing the 
ecalp a clot of blood over the right foi-ehead and a thiu layer of semifluid 
blood over an area of 2^ inches on the front of the right hemisphere of the 
brain beneath the membranea, corresponding to the bruise on the fore- 
head. The brain substance waa normal. Thera wa8 a diomond-sliaped 
fracture of the right orbital plate of the frontal bone. Tha right aide of 
the heart waB fall of dark )iquid blood, and the left side contracted. AH 
flie intemal organa were healthy. (Pages 137, 141, 142.) 

49. British Med, Journ., Jan. 31, 1880.— Male, rot 30, sudden in- 
i. fleDdbility, and death in forty minutea by taking hold of the batter; tnres 

d for an electric light. (Page 136.) ~ 



CHAPTER V. 

OOMBUSTIBLES AND EXFIiOSIVES. 

A. — SoLiD GoMBUSTiBLBS, Etc. : — Goal. — Lime. — Lampblaok. — Snlphur. — 6anpow- 
der. — Gun-cotton. — Phosphoms. — Djnamite. — Metallic, and other Combnstible 
and Explo8iye Clompoands. — The Spontaneons Gombnstion (1) of Dij Oigmnio 
Substances, (2) of Organio Substances Moistened with Water, and (3) of Oiganio 
Substanoes Moistened with Oil. — Hnman Spontaneons Oombnstion. 

U. — ^LiQUiD Ck>MBnsTiBLBS : — Petroleum. — Boiler Ezplosions. — Nitro-Gljcerine. — 
Bisnlphide of Garbon. — Alcohols. — Ethers. — ^Tnrpentine. — ^BenzoL 

G. — Gaseous Gombustlblbs : — Goal Gas and Goal Mine Ezplosions. — ^The Aetiion of 
Goal Dust, eto., wlien Snspended in Air. 

(Illustrativb Cases, page 181.) 

Oebtain mineral and organic bodies possess extreme inflanunabilitj, 
wliilst a f ew Lave been known to fire spontaneoaalj. 

The medieal jorist maj be consolted in such cases as the follow- 
ing:— 

(1.) Where a person charged with incendiarism all^es the fire to 
be the result of natural spontaneons combastion. (Caae 7, etc.) 

(2.) Where cargoes and ships have been consumed hj the all^ed 
spontaneons ignition of their contents. (Marine insnrance.) {Oaae 
3, etc.) 

(3.) Where life and propertjr have snfFered from the ignition of 
certain aceumnlations on adjoining premises, or are endangered by 
contigoitj to snch inflammable materials. (Čase 15, etc.) 

(4.) Where spontaneons combustion of the hnman body is the 
alleged cause of death. (Čase 26, etc.) 

(5.) Lastlv, a scientific inquiry may be called for, respecting the 
canse of special eicplosions, aiid the means to be adopted to prevent 
tlieir reciirrence. 

Tlie 38th and 39th Viet (1876), cap. XVn. (called the Ezplosive 
Act), regulates ali matters relating to the mannf actnre, šale, and storage 
of expl(mves. Tliis latter term is made to inclnde " gunpowder, nitro- 
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glycerine, dynainite, gun-cotton, blasting powder, f ulminate of mercnrj 
aud otber metals, colored fires, and every otlier aubatance used or 
uiamifactiired witli a view to produce a practieal effect bj' esplosion or 
a pyroteGhniG effect." It also includes " f og signals, fii'eworks, f uzea, 
rockets, percussion caps, detonators, cartridges, aramunition of aH 
descriptions, etc." 

lujurjeB to persoiiB by thense of expIoEivea ia dealt witlibytlie2-itli 
and 25th Vict., cap, C, seča. 28 to 30, and injurj to propertj by 24 and 
25 Vict., cap. XCVII., secs. 9, 10, 45, 46, 54, 55. The prevention of 
tbe use of dyi]ainite in fisbery ia provided for by 40 and 41 Vict., cap. 
LXV., and 41 and 42 Vict., cap. XXXIX., aec. 12. The keeping ex- 
ploaivea for aale or in quantity (30 Ibs, of gunpowder being ali that is 
allowed by 38 Vict., cap. XVII., aec. 5, to be kept for private nae) is 
regulated by licenae granted by the local antborities named for this 
purpoae in the Aot. 

The Acta referring to petroleum are referreil to on page 167. 
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(1.) SpOTUmieous Ignitimi of Coal. {Cases 3 and 4.) — Tliis was tlie 
I eubject of a report by Abel and Percy (Iioyal Commission, Aufjust, 
1876). It has long been known that certain varieties of coal (more 
e6pecia]ly WelHli and Yorkshii-e coal) will, at times, fire epontaneonslj 
nnder conditiona attendant on atorage and ti^ansport, auch as its break- 
»ge into smali hiinps, its being packed in a dainp state and in a close 
plače, etc. This is brought about by the epontaneous oxidation of the 
iron pyrites, preaent more or leaa in ali coal — a compoimd, it is wortliy 
of note, vhich varies conBiderably in its liabUity to undergo oxidation. 
The presence of moistm-e (and in this respeet ealt water is aa effective 
f BB fi-eah) may asaist oxidation by aiding the actual contact of oxygen 
with the iron sulphide. Not only may the oxygen of the aii* aurround- 
, ing the coal, itself act on the pyrites, but the danger is intensified fi-oin 
I the circumstance that freshly broken coal is specially liable to absorb 
I oxygen. (Kichter.) In this. latter caao it ia evident that although 
' moiature wou]d aid eombustion, it would at tlie same timo lielp to 
limit oxidation by occiipying the pores in the coal through which the 
pyritea ia disserainated. " Spontaneons oxidation of pyTite8 by tlie 
oxygen abaorbed from the air is therefore 8ati8factorily eatabliabed, 
^B and is unquestionably one, if not tlie chief canae of the apontaneona 
^1 heating of coal." 
^K The oxidation of the iron sulphide develo^a Ueal. T\m \ns.^«M»;vi% 
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day by day, in tirne reaches a point suffieient to ignite the inflammable 
constitnents of the minerals through which it is distributed. 

In lading coals it is manifestlj important, therefore,^^, to keep 
them diy, and, secondli/^ to prevent their being much broken. Ali coal 
contains a certain quantit7 of occluded marsh gas. From large lumps 
this may be given off in comparativelj sm^ gnantitj only. The 
danger of breaking the coal into small pieces is threefold— ^/žr«^ the 
quantity of marsh gas evolved is likely to be greater ; secondlofj freeh 
surf aces absorb oxygen with special activity ; and thirdly, the smaller 
the pieces, the greater the absorbing surf ace exposed. 

The advantage of ventilating the plače where the coal is stored in 
snch čase is questionable, seeing that the admixtnre of air and marsh 
gas f orms an explosiye mixtnre, and that the 8npply of fresh air i& 
practically the supply of the fuel required by the pyrites f or its oxida- 
tion. Thus drawing air into the body of the freighlr manif estly might 
intensify, rather than lessen the mischief . The only possible advan- 
tage of ventilation would be to keep down the heat developed by 
chemical combination. How far this can be done effectually in a ves- 
sel containing no special apparatns for maintaining a constant current 
is doubtful. If ventilation does not keep the coal cool, it must do 
actual harm. And the opinion of the Conunissioners seems to be, that 
it is miadvisable to attempt through ventilation in coal-laden ships. 

(2.) Tlie Slaking of Lvme. — When water is poured on lime (CaO), 
a hydrate is foi-med (CaO, 11,0), great heat being evolved duringoom- 
bination. This union of the lime and water constitutes the operation of 
" slalcmgP The heat evolved by the process may be suffieient to fire 
combustible bodies placed in contact v(rith it. Thus a wooden cart has 
been known to fire from a shower of rain viretting the lime with which 
it was filled. 

(3.) LanvpblacJcj more particularly when mixed with a certain pro- 
portion of oily matter, appears prone to spontaneous combustion. 
{Cases 1, 2, and 10.) 

M. Aubert (" Annales de ChvmJie^^ 1831) has drawn attention to 
the f act that reeently prepared charcoal, f ree from oil, virhen in a state 
of fine division, is prone to develop great heat, and to ignite sponta- 
neously. The same fact has also been observed by M. Chevallier 
("-A/in. d'Ryg.;' 1841, L, 339) and by M. Kobin. It requires, how- 
ever, according to Aubert, to be in masses of about sixty pounds for 
spontaneous inflammation to take plače. The greatest heat was f ound 
to be in the centre, or about five or six inches below the surface, and 
it was here that ignition wa8 remarked as occurring in the first instance. 

(4.) /Sidphur fires at from 450° to 500° F. (235° to 260° C), the 
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Eamperatiire diffenng sliglitly aceording to the variety. ThiiB, 
ledral forin fires somewliat below the prismatic. At aiiy rate, 
fiiilpliur is Bcarcelj likely to fire apoutaneouslj in an}- oue o£ ita 
allotropic modifications. 

(5.) G-impovsder ia a mixture of different proportioiis of eiilphur, 
cliarcoal, and saltpetre. The pmn or size of tlie powder varies with 
the pui^se for wlucli it is used. Serviee p(jwder ie classified aecord- 
ing to the size of the giaiu, the lettera L.G., F.G., R.L.G., II.F.G., 
Bignifyiiig large graiii, fine grain, large rifle grain, iine rifle grain, 
etc, etc. 

If gnnpovrder bc Iieaped up in the open air and inflamed, it de- 
touatea with but little report. If a small qiiantity be placed loose iii a 
room and inflamed, it itierely blowa out the wiiidow8 ; but if the same 
guantitj" be eonfiued in a bomb and fired, it maj blow up tlie whole 
hoUBB. Thua the injuiy resulting from giuipowder exp]osions de- 
pends more on the metliod o£ firing than on the quatitity fired. 

Gunpowder Bhow8 no tendenc)' to epontancouB heating. It requirea 
H temperature of at least 520° P. (271.1° C.) for igaition. Thua a 
black heat or even frietion wouId be Bufficient to effect corabuation, 
The smaUeet particle heated to the firing point ia enough to explode 
an_y quaatity of powder. Not a fcw of the accidents that have 
happened have no doubt been due to ignoi-ance or carelessness. 

The colora of firework8 are duo to tiie presence of strontia, barj^ta, 
antiniony, and other metallic compouuds, which do not, except in the 
caee of the strontia salt used in preparing red fire, eensibly incrcaso 
the danger of the powder. Tajlor recorda a caKo of tlie spontaneoua 
ignition of red fire. 

The force of the explosion in cartridge factoriea usualij- causcs 
severe compound fractures, death commonlj resnlting from pulmonary 
complications (^'BrUish Med. Jouriial," 1S70, II., pp. 667, 690). 

(6.) Owi-cotion or Pyroxylin (C,H,(NO,),OJ is made by ateeping 

cotton-wool in a mixture of sulphuric and fuming nitric acids. 'WTien 

the cotton aftor emeraion ia tlioroughlj washed, and dried at a gentle 

heat, it ia foimd to havo iuRrcased about 70 per cent. in weight, and to 

have become highly exploBive, taking fire at a temperature of ahoiu 

300° F. (149° C), and buming without snioke or residne, Tliis con- 

Btitutes tlie gnn-cotton of Schonbein. It posseaaes abont four tiiiies 

the expIo!ive power of gunpowder. Several varieties are known, dis- 

tingniahcd by then- diiTereut degrees of stabilit_v, and by their differ- 

^ ent solubilities in alcohol, ether, and other lifpiida. 

^H Gun-cotton pi-operlj prepared (that is, where the acids emplovcd 

^H in itA preparation have been tiioroiighly washed out) ia a fairly atiiMu 
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body. On tlie other hand, if the acids used be not removed, but 
allowed to remain in contact with the cotton, it may nndergo sponta- 
neous ignition. {Čase 22.) 

Paper, savvdust, starch, and other bodies similarlj treated, are also 
highly combustible. A prepared Bawdust has been sii^ested for the 
nse of sportsmen in plače of gunpowder. 

(7.) Phosphorvs volatilizes at ordinary temperatures, and melts 
(firing whcn melted directlj its surface is touehed) at about 111.2** F. 
(44** C). Dr. Taylor states that he has known phosphorus melt and 
fire spontaneouslj when touehed, in a room the temperature of which 
was below 70° F. (= 21.1® C). The ordinary lucifer-match eom- 
position fires at about 120° F. (48.8° C), although varieties of make 
8how in this respect marked differenees. Hence large quantitieB of 
matches may fire spontaneouslj in summer. Ked or allotropic phos- 
phorus (used in most of the best matches) requires a heat of 600.8° F. 
(316° C.) to fire, but when mixed with potassic chlorate or nitrate, the 
mixture ignites at from 159° to 200° F. (70.5° to 93.3° C). 

Phosphorus dissolves freelj in carbon disulphide, forming ihe 
liquid known as " Greek fire." If the solution be exposed to the air, 
the solvent rapidly evaporates, leaving the phosphorus in a finely di- 
vided State, and in a condition in which it 8peedily inflames. It must 
be noted, however, that the flames produced by phosphorus, do not, as 
a rule spread or bum the material upon which it is placed beyond the 
precise spot on which it rests. This is due to the large quantity of 
phosphoric add generated during combustion, glazing as it were with a 
non-combustible vamish the parts in the vicinity of the buming phos- 
phorus. Of course if the material on which the solution is poured is 
itself highly combustible, or if the flames come into contact with 
other combustible bodies in the vicinity, the fire would then spread as 
usual. 

(8.) Dynamite was patented by A. Nobel in 1867. As firstmanu- 
factured, it consisted of a siliceous earth of a porous and absorbent na- 
ture, obtained from Oberlohe in Hanover {Kiesdguhr)^ impregnated 
with 75 per cent. of nitro-glycerine. Various substitutes for this sili- 
ceous earth, such as charcoal, sand, and sawdust, have been adopted. 
The dynamite prepared at Pariš during the recent siege consisted of 
25 per cent. of nitro-glycerine and 75 per cent. of a burned clay ob- 
tained from the glass and brick fumaces. Dynamite remains un- 
changed for any length of time. Thrown into a fire it bums with a 
bright fiame, but without explosion. Its explosive power is reckoned 
to be about eight times that of gunpowder. It is superior to blasting- 
powder in mineš, because it is not affected by damp, is moi^ economi- 
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cal, and givea off no smoke. Frora its great disniptive power, the 
woaitds cauBed by it are usuallj rugged and severe. {Oase 21.) 

t.) MetaUic amd other Comhuatible and £j^>loifvve Gompound.s. 
-(ffi.) SUnjer fidmm<U6 (Ag,Cy,0,) is prepared by diesolving forty or 
fifty grains of silver in about three-quartere of ao ounce by meaBnre o£ 
nitric acitl (ep. gr, 1.3T) wit]i tlie aid of heat. To tbe bot acid solution 
two measnred ounces of alcobol are added, and beat applied iintU re- 
aetion coramences. 

The siiver fulininate 8lowlj' separates in tbe Eorin of small, bi-illiant, 
white crysta!]ine plates, wiiich maj be vashed witb a little cold water, 
and dried cautiouslj in a warni plače. It is aobible in thirty-six parts 
of boiling wator, but nearly tbe wboie crystallizes out on cooliiig. It 
explode8 when lieated, or wbeu strnck witb a Uard bodj, or wheii 
touelied witb concentrated suJphtiric acid, tbe metal being reduced and 
a large volume of gaseoiia matter liberated, 

(j.) BertholleVs fuhninatmg niher (Ag,N) is formed bj digeet- 
ing eilver oxide in ammonia. Wbile moiat it esplodes wlien rubbed 
witb a hard body, bnt when dry the toucb of a feather is sufficient to 
fire it. 

(e.) Tbe o^ide and oxal(Ue of sO/oer, and some other eilver and 
inercnry ealts, are liable to e.xplode witb considerable f orce. Tbe silver 
oxide is partieularly prone to explode, when prepared £i-ora' tbe nitrate 
by precipitation witli ammonia. 

{d.) A 8-iloei- jfotassiiim fuhninate (AgKCy,OJ is also known. 
Correspondiiig sodiuin and ainmoninm compouiids exiat: Tliey aH 
detonate if subjected to a blow or to friction. 

{e.) Meriiu}'wfulm{nate (Hg"C,N,0,) is prepared bya process very 
fiiinilar to that adopted in the preparation of tbe silver fiilminate, and 
itfl properties are also siniilar. It explodes violently by friction or 
perouasion, but, luilike the silver salt, merely biims witli a andden and 
abnost noiseless flash wben flred in tlie open air. It is mannfactured 
on a large scale for cliarging pei-oussu>n caps. For this purpoee snl- 
phnr and potasBic chlorate, or more often potassic nitrate, are incorpo- 
rated with it, and the misture, pressed into tbe cap, is secured by a drop 
of vamisb. 

Abel mentiona the circnmetance that dampneas of the fnlminates 
aiay aid exp!o8ion by promoting cheinisin. He furtber mentions that 
tiffnal light composition bas been known to nndergo decomposition (so 
that it vvould idtimatelv have exploded) froni a little acid in the paper 
liningflof thecaeea in which it was packed (tbe acid being derived from 
the antichlor naed in the nianiifacture of tlie paper), setting np chem- 
ical action betvveen the orpiinent and tlie potassic nitrate. (For the 
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Historj of Detonating Agenta, eee Prof. Abel'8 papers in the ^^ Pkar- 
7naceutical Joui^iidl^'* Vol. X. (3d series), pp. 26, 47, 69, 86.) 

(y.) Auruvi fvlrrmuins [wliich Beckman, in his " Hi8tory qf In- 
ventio7i8y^ sajs wa8 known to tlie older alcliemists] is said by Berzelina 
to have the composition of Aii,0„4NH„H,0. It is formed by digest- 
ing auric oxide (Au,0,) in ammonia. 

{g,) The iodide of nitrogen (NI,) prepared by rabbing together 
iodine and strong ammonia sohition, and chloride of mtrogen (NCl,) 
prepared by'placing a jar of chlorine o ver a solution of ammonic chlo- 
ride, are yery dangeroiis and explosive compomids. Chloride of nitro- 
gen explode8 between 199.4° and 221° F. (93° and 105° C.) with fear- 
fiil violence. It is a deep yellow, volatile liquid. It has a sp. gr. of 
1.653. Coutact with almost any combostible matter, such as oil or fat» 
determines its explosion at common temperatures. 

(Ji.) £xplosions have many times been reported as arising from the 
many curioos combmations ordered by physicians in prescriptions. 

In the ''Neto Tork MedAcdL Iiec(ml'' (Jan. 22, 1881), the follow- 
ing are mentioned as examples of explosive prescriptions : — 

(1.) Hypophosphite of lime, 50 centigrms.; potassic chlorate, 3 
grms. 75 centigrms. ; lactate of iron, 30 centigrms. 

(2.) Solution of glycerine, 8 grms. ; chromic acid, 4 gnns. 

(3.) A mixture of potassic chlorate, tinctore of perchloride of iron 
and glycerine. 

(4.) Potassic chlorate mixed with catechu. [This, it is stated, has 
exploded in the mouth when used as a dentifrice, if great friction be 
employed.] 

(5.) Pills of oxide of silver. 

(6.) Pills composed of potassic permanganate and reduoed iron» 
Also pills of antimonic sulphide and chlorate of soda. 

(7.) It is stated that pills made of nitrate of silver and ereosote, 
also of a mixtnre of nitrate of silver, extract of nax vomica, hydrochlo- 
rate of morphia, conserve of roses and extract of gentian, have proved 
explosive. (" Med. Press and Oircularj^ 1874, 1., p. 518.) 

A general caution in the matter of prescriptions may be given, 
viz.^ to avoid mixing glycerine and sabstances easily reduoed with such 
oxidising agents as tlie chlorates and permanganates or with chromic 
and certain organic aeids. 

In battlo the uso of explo^ve bullets is not permitted. This fre- 
quontly boconies a subject-matter for recrimination. The character of 
certain wounds« or the broken« distorted« and shattered oondition of 
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1 the projectiles fonnd in them, ai-e tlie grouiids iipoii wliich tlie allega- 

I tioiiB. that tlie eneinj- liaa omplojed theni in ■war are commonly based. 

Aa a fact, however, these conditioiia conatitnte no proof what8oeyer ot 

explosivo bullets having been einployed. (" Med. Time« and Gasettc," 

Dec. 9, isn, p. T15.) 



Tlie spontaneons coinbiiation of certain vegetahle and animal snb- 
stanctes nnder epecial conditions of storage deiiiaiids coiisideration, 



I, 77ie Spontaneoiis Comhtst-ion of petfecOiij (lry Oi-gmiie Subniancea. 

Dr. Tajlor remarks that althoagh it maj be trne, as Clievallier 
Btates {"Annalea <i'IIy</ihie, 1841, L, pp. 276-309, and lSi3, I., p. 
99), tbat certain reeinona woods, aa pine, etc, or wood wiiich has de- 
cayed and af terward beon dried, if long exposed to a temperature above 
that o£ boiling water, become bigLly combiifitible, yet, on tlie otber 
hand, it has never been proved that tbey will take fire below their 
igniting temperatnre in air, ■wl»icli ie about 1000° F, (537.7° C). Dr, 
TayIor Bay8 " be haa expo8ed tlie thiimest deal shavinga in contact witb 
ivon pipes at temperatnres varying froin 150° to 200° F. (65.5° to 
93,3° C.) for aome weekB witlioiit combnstion, torrefaction, or aiiy 
cliange approaching eitlier condition. Tbe most inflaniniable deal 
niay be pliiuged into melted lead at 620° F, (326.6° C.) or into zine 
at 770" F. (382.2° C.) withont igniting. Dried wood, it ia trne, is in 
a condition to biirn fiei'cely, bnt not to ignite apontaneonely, or no 
dwelling-boiiBe, locomotivc, or eteain-vessel -tvould be safe for a aingle 
day." (See Chevallier'a paper for instancea o£ siippoaed apontaneons 
I eorabnstion, in wliicb tbe ignition of eombnatible substances wa8 caused 
by tbe friction of wbeel8 or by maebineiy.) 

Many firea iii honaes, clinrcbes, workahope, ett., are dne to atove- 
pipea, or to flnea and cliimney8 beiug so fixed aa to heat woodwork, 



II. 17i£ SjMmianeovs Ignition of Orffajiic Suhtancea Moi^iened toith 
TVatčr. 

An organic body tbat eontaina .50 or even 40 per cent. of water 
[ will not catch fire wben beld in a gaa flame, nor will the application of 
[ a red bot iron do more tban char it, A piece of jute or bast tliat 
I eontaina 20 per cent. of water wUl ignite wlieii held in a flamo, bnt its 
L combnstion ia not rapid. If, bowever, it eontaina 8 to 10 per (.'ent, o£ 
■ Vol. it,— U 
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w ater, it tlien fii*es eaeilj and biims rapidlj. Hence for tke spontane- 
0118 combustion o£ danip material to occur, the necessarj oonditions 
are — (a) tliat in some parts at least it must kave dried to a considerable 
extent ; and (fi) tkat tke keat geuerated must kave been sufficient to 
ignite it. If kay, e.(/., be spread oiit it never fires, because a sufficientlj 
liigk temperature to eflfect ignition is never reacked. Its firing can 
only arise wkeu it is elosely packed in large bulk. Fnrtker, it would 
appear tkat tliere are no recorded cases ^^rkei^e organic materiale kaving 
been once tkorougklj dried and afterward re-wetted, kave fired spon- 
taneoiisly. Under tkese circumstances tke tendency of euck bodies is 
to decay (rot) ratker tkan to eremacause. 

Tke spontaneous combustion of organic bodies commences witk 
slow burning (eremacausis of Liebig)y tke keat gradually increasing 
imtil at last actual ignition i^esults. 

(1.) Vegetahle siibstaiices : — 

(a.) Of tke spontaneous combustion of hay wken stacked in a damp 
condition numberless cases are recorded. 

()8.) Of tke spontaneous combustion of raio cottorij packed damp in 
tke kold of a vessel, Čase 5 is an illustration. 

(7.) Of tke spontaneous combustion of wetjlax^ one doubtful čase 
is recorded. (" Ann, (PIIyg.,'' 1841, 1., 359.) 

(S.) Of tke spontaneous firing of a barn loaded witk oata^ one čase 
is recorded. {Cme 17.) 

We may presume similar results migkt occm* in tke čase of 'barley, 
corn, etc., under conditions of a like kind. (See Ckevallier, ^^Ann. 
cPIIyg.j 1841, L, 321, 323.) 

(e.) Of tke spontaneous combustion of damp espm^to grass^ one čase 
is recorded. {Čase 16.) 

(f.) Of tke spontaneous ignition of damp jute^ no čase is recorded. 
Tlie possible danger of storing tkis material, kowever, was tke subject 
of a trial. {Čase 15.) In tkis čase, tke keaps at most were only seven 
feet in tkickness, and at a deptk of six f eet — tkat is, one f oot from tke 
ground — Dr. Taylor found tke mass kad a temperature of 117° F. 
(47.2° C). Tke lieap, moreover, was turned twice a week, and as soon 
as tke material was dry, was removed from tke premises. Tke condi- 
tions do not seem, tkerefore, to kave been favorable to ignition. We 
can scarcely accept tkis čase or tke evidence of skippers, wko said tkey 
kad never known jute to undergo spontaneous combustion, as proof 
tkat it is an exception to tke tolerably general rule applicable to bodies 
of a similar kind. 

{tj.) Of tke spontaneous combustion eitker of keaps of damp leams^ 
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,«r of rnanufe, no instance is recordcd, Nevertheless, in the uiee uf 
m&nure, a considerable temperature ie often reached. 

(fi,) Of the s]^x>utaiieons combustion of gram dunnrj tfialtltiff, iio 
Instance is reeoideii. Tlie procese of tuming over and drying tlie bai-- 
lby before it is stured in auv large bnlk, is EufGcient to explain tbe ab- 
aence of siich cases. 

(i.) There are no caseB whei'e tlie spoutaneouB ignition of tobatvo 
2m>'ea iB recorded, alUiough diiring luanufacture tliey are Btadced aud ' 
-tuidergo fermentation with tlie evohition of considei-able lieat (17"° FJ 
= 76.6° C). - 1 

(k.) Altbougii »o čase is recorded of tlie spontaiieoaa combnetion 
of vocoa-iMtji-hiv (coir) stili there is evidence to sliow that considerable 
4ieat m&y i-CRnlt from packing cocoa-iintB in a danip Btate. 

(3.) Aniinal SuhstiMicefi : — 

(a.) A čase of fire, believed to be dne tu the spoiitaneoiis ignition 
f imol, is on record. {CasG IS.) 

{^.) The spontaiieoiis ignition of ellJi is also stated to liave oc- 
tSurred. {Ca«e 19.) In tbis instance the silk was said to have been 



. l%e SpoiUaiuMits ItjnUlon of Ottjanic Suhsta}wes Moistenecl w!ih 
OU, de. 

A large number of subataucos become verv dipposed to fii-e sponta- 
neouslj wben inoistened mt!t animal and vegetable oils. Mineral oila 
do not onlj not increane tbe spontaneons intlamiiiability of organic 
bodies, bnt doBtroy tlie pi'opei'ty that animal and vcgetable oils eonfer 
on organic bodies in proiiioting their spoutaneouB firing. Sucli animal 
jmd vegotable oila, eBpecia]]y if drying oUs, are not only tlieraselves 
mliauitnablo, biit powei'fiilly aid tbe absoi-ption of oxygen. 

Cii^ids 6. 7, and 8 ilhistrate tlie spontaneons inflammabiHty of cottoA 
I iiiipregnated witli oil. Tlie fotton waate nsed for cleaning lainps and 
inachinery has freqiiently fii-ed 8pontaneou8ly. 

In Casf. 8 tbe qneetion waB raiscd, what is oili/ wmte f Tlie plain- 
tiff contcnded that ali cottoii contained a certain amount of oil. It ^h 
was decided that in insurance policies where it is stipulated that oily ^^H 
waEte should not be in the stock, that it applied to the railway and ^^^| 

■ ■foimdry waste, sucli as ie generally einpIoyed for cleaning machines. ^^^ 

■ Mr. Galletly (" Pkamiacinitical Jouitial,"^ September, 1872, p. 1 
w;g25) has Gsperimeiited with variouB oils mixed witli cotton waste^ to I 

L jj 
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determine the tirne reqaired to e£Fect their spoutaneons ignition. Witb 
seal oil, one hundred minutes onlj, and with boiled linseed oil, Ies» 
than two hours, were reqnired, whil8t with lard oil, four honrs were 
needed ; with olive oil, five or 8ix hours ; with rape oil, ten honrs ; and 
witli castor oil, two dajs. Spenn oil did not even char the cotton 
wa8te. 

As regards greasj rags. Dr. Tajlor sajs the heat is not likelj to 
reach 1000° F. (537.7° C.), nnless large quantities are accnmnlated* 
The author knows, however, of an instance in a private snrgerj, where 
there was no reason to suspeet any one of arson, in which the contents 
of a drawer, consisting merelv of a few greasj woollen and cotton 
rags, ignited. 

Several fires occnrred in warehouses on shore and in the Kussian 
na\7' toward the close of the last centiiry, which were at the tirne at- 
tributed to the acts of incendiaries. It was subsequently discovered 
that they arose from the spontaneons ignition of large qnantities of 
flax, jute, and hemp impregnated with oil or grease. £xperiments 
were made by the Imperial Academy of Sciences, and the result wa& 
to satisfy the inqiiirers of the possibility of spontaneons combnstion 
under such conditions, (Pariš and Fonblanque's " Medlcal Juri^vni- 
de7icey'*^ Yoh L, p. 410. See also the '^ Ann. d^ nyg{eiie^'^ 1841,1., 
364.) The great fire in Plymouth Dockyard in 1840, 8ays Dr. Taylor, 
was snpposed to have originated from a similar canse, though some 
attributed it to design. 

In Čase 9 smjodfustj impregnated with oil, fired spontaneonBly. 

In Čase 10 a mixtnre of boiled oil and lamjfblack spread on saH- 
dothj ignited spontaneonsly. 

In Čase 11, the combnstion of woody matters satnrated with coooa- 
nut oil is recorded. 

In Čase 12 jute^ impregnated with castor oil^ iired spontaneonsly. 

A series of experiments are recorded in the " Ann. WHyg.^'* 1841, 
I., pp. 370-373, to show the extreme inflammability of varions vege- 
table structiu^es after having been boiled in oil. 

In Cases 13 and 14, the spontaneons ignition resulting from the 
impregnation of vegetable stnictures with turpentine, is recorded. Mr. 
Scanlan (" Becords of Science^'* August, 1835) fonnd that woody fibre 
impregnated with turpentine, is liable to spontaneons ignition. Dr. 
Taylor gives one or two instances- of ships apparently destroyed from 
this cause. 

Cases of so-called spontaneons ignition, need in aH cases very čare- 
ful investigation. Admitting the po88ibility of the spontaneons igni- 
tion of various bodies, there are many reasons apart from qnestions of 
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ecieuce, that raise doubts reBpeetiug the occurreuce of Bpontaiieoiis 
combustion in the čase of large fires, eiicli for instance as tbat of Lon- 
don Bridge in 1861, attributed to tlie spontaneoiis combuBtion of jute. 
In the contlagratiou octjurriiig at the City Flour MiJls in Thaniee Street 
(November, 18Ta), Captaiu Shaw etated that althougb the tire was 
Biipposed to have originated in tlic heating of dainp sacks, eeveral of 
theae were bui-ned on the outside on]y, and not in tlie niiddle It was 
aiso found that a inmiber of idle perscuB were on the premises the 
eanie afteruoou, and that one of tliein, who had a box of lucifor 
matehes, wag intoKicated. 

In inveatigating snch cases — 

(1.) \Ve miiBt not luistake the evolution of aqiieoiis vapor for thel 
siiioke of conibuatioii. 

(2.) "VVe uuist test -vrbetlier carbonic aeid is being evulvcd i 
siderable qnantity. 

^3.) ^e must deterniine the precise temperature at differeot 
deptlis. [In real casea of Bpoiitaueous firing the more cen- 
tral we get, tbo greater will be tho temperature.] 

(4.) "VVe muat examuie whetbei' tlie luiddleor outer parts sliow the 
most marked chaiTing and blackeiiuig. 

(5.) We umat inqnii'e whether the mass bas been noticed to sraoke 
for Bome daje, inci-easing] j. 

It will be evident that the gist of these i]jquiries is to determine 
iphetber the bumiiig proceeds fiom the ««//«« (^lieu it is most likely 
dne to external causea), or from the centre (when it will probably be 
due to spontaneoiis heating). 



t^ntatuou« VonihiiMion in the HtuncMi Body (Času« 26 to 3 

There is no snbject in the whole range of Medical Jurisprudence 
^ on which bo inucli romance has bcen bnilt an tbis. Siuce 1692, wLen 
the snbject was tirst serionslj discussed, popular noveliste liave often 
einbellislied tlieir \vorks by tlie inti-oduction of some sncU 8tory, or 
anuised tlienisclves by telling or re-telUng some of the current legendi 
on tlie snbject. Tlie disappearanco of tlie law-writer in Dickens' 
**Bleak Ilonsc " is perhaps one of the best of thetie. 

■NV^riters ou Medical Jurispradence have treated the uiatter Ei-om 
differont points of view. Some, like Beek, scarcelj expro6s aiiy 
opinion on tlie eubject. Others, like Cae^r, couteia^to.o'a^'3 'n^^^i^^a.''^ 



166 LKGAL MEDIOINK 

()thei's, tigeLiUj as Taylor, combat tlie theorj of Bpontaneoos combustion 
in a more Bcientific špirit. On a eareful consideration of the whole 
questioii, we liave come to tlio conclusion : — 

First, T/tat there h no mUhentio čase of tt*vs " sponta^ieoies " com-- 
lnc8tio'n of tlte haiuaii hody on record. 

We do, however, lind a considerable miniber of cases in which old 
and infinn persons, ino8tly spirit-drinkers, have met their death by 
fire, originating, it would appear, from an accidental spark setting 
their clotlies aliglit. In mauy of these cases the combnstion of the 
body was far more perfect tlian that of the clothes, or of surromiding 
inflammable substances. Tliere appears, therefore, a strong proba- 
biHty that the bodies of spirit-drinkers are more combnstible and more 
easilj set on fire, than those of persons not addicted to aleohol. Kor 
indeed is this increased inflammabilitj of a f at person saturated with 
špirit other than what we should expect from " a priori " reasoning. 
Ilence we conchide : — 

Secondlj, nat there is evidence to show that the hodies (fhaMtual 
dn0ika/rdsy ^nore espeoiaUy if cot^puleidj are vwre tha/n ordina/inly in- 
fmmnahle^ atul 1iei\ee that sUglvt accidefiits^ such as the v/psetting of a 
candle^ or a »parJcj[>roJ€otedfro7n tliejire^ might lead to the ignition of 
the hody and its destruetton hy hurning. 

The deductions of Drs. Laii* and Marc apply to most of these 
cases. They say : — 1. The niajority of the snfFerers were females 
either veryfat or very lemij and advanced in life. 2. Most of them 
were addicted to spirits. 3. The combnstion occnrred accidentally, 
and often from a very slight cause. 4. The combnstion was Tery 
rapid, ii8ually consuming the entire triink, whilst the extremities were 
left unhurt. 5. Water sometunes promoted, rather than checked, the 
combnstion. 6. The fire seldom did much other damage, and often 
did not affect the combnstible objects in contact \vith the body at the 
time it wa8 bnming. 7. Tliere wa8 left, as a residnum, fetid ashes, 
with an unctnous, stinking, and very penetrating soot. 8. These com- 
bustions are recorded as having occnrred in ali conntries and at aH 
seasons. 

Most of the recorded cases, it^must be admitted, are marred by a 
want of precision, or by an evident crednlity on the part of those who 
relate them. And not a few of the supposed cases of spontaneous 
combnstion tm*n ont to be nnirders, in which the cnlprits hoped to 
conceal the traces of their crime by fire. 

rt has heen snggested that phosplioretted hydrogen may be gener- 
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Rted in ti»e liumaii bodj', and Professor Ajijohii appeara to favor tliis 
view. It is triie tliat the gasea fcrand in dead bodiee are sonietimes 
intiammable. [" EdinhunjK Med. und Surf/lcal Journal" Vol. 
XXXVI., p. 221. (See Tol. L, p. 69.)J Biit It is a tiueation vhether 
tliej are likely to be preaeiit in mifficient qiiantity or pHrity to fire— in 
otlier words, whetlier tliev are not, as a nile, so diliite<l witli non-coni- 
bnstible gases, tbat thev ccapc t" be liable to ignite. 

It is evident tbat tlie weigbt of antboritv- is not bi favor of luiiiian 
BpontaneoHs combuation. Jšo ono of aiiy position oi- antborit)' Las 
evei' seen a (^ase, and tlie fact is ceitain tbat dead bodiea biim slowly 
after being Bteeped for a long tiine in altobol, or even wlien alcohol 
bas been Injeeted into tke veins. (M. Cliassagniol, " ImiuJ. Med. 
Jiec." November 11, IST-i.) On tbe otber liand, tlie weigbt of au- 
thority snpports tbo nution of tho inereased combnstibility of bodie-s 
nnder certaiii eonditions, and in sneli cascB tbe posBibi]ity of nccidental 
ignition. 



B. — I,ii)i'ii) foMitrrnrnT.iiM. 

By a coiulinBtilile Ii<iuid is iinplied one tliat evolves vapor at a 
low temperature, tbe vapor igniting if a flame or hot body be applied 
to it. Bnt l.iecanse a combnstible liqTiid emits vapor at a low temper- 
atm-e, it doea not folio\v tbat tbe vapoi' is combnstible at a Iow tem- 
perature. Thiia, alcobol is a combnstible liriind :^t boils at 173° F, 
(78.4° C.)— and tlie vapor is given off far below 173° F. Neverthe- 
lesB, ft temperature of 173" F. will not fire tbe vapor, a pale red beat 
at least being iiccessary for tliis pnrpoae. Tbua, we niiist distingnisb 
between tbe volatilitv of a combnstible liqnid and tbe temperature at 
wbicb its vapor fires. Combnstible liqiiids are dangcrous, because if 
bnt once a sufficient temperature be applied to tbe vajHir to ignite it, 
even tbougb tbe heat be at a distance, tbe fiame rapidly travels down 
to tke licpiid froiii wbicli tbe vapor is being disengaged. A constant 
Biid increasing evolution of iiiflammable vapor is tbns kept agoing, 
until tbe wkole of tbe Iiquid is vaporized and conemtied. 

iiy tke 34 aud 3"> Vict. (1871), cap. CV. (desigiiatcd An Act for tbe 
8afe Iveepiiig of Petrolenni), petroleuni ia uiade to inehide any ročk 
oil, Kaiigooii oil, Bnrinab oil, oil inade from petrolenm, coal, scbist, 
skale, peat, or otkei' bituminoua substance, and anv produeta of peti-o- 
lenm, or any of tbe above-mentioned oila. These materiala, bv tho 
Act of 187!), i'2 and 43 Vict., cap. XLV1I., sect. 9, inufit not evolve 
intlatnmablc vapor below 73" F. (23,77° C.) wlieu toBtod U-j ■». %.-»^ 
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test witli a special form of apparatus described in the Act, and a modd 
of whicli is deposited with tho Board of Trade. 

This does not meau, liowever, that tbe vapor is inflammable at this 
teniperatui-e, but ouly that the vapor, which would ignite if a flame or 
hot body were applied, is evolved at tliis temperature. The 44 and 
45 Vict, cap. LXVin., regulates the liawking of petroleum, limiting 
the quantity to be conveyed aboat on laud by hawker8 to 20 gallons. 

The 1871 Act forbids the storage of petroleum, except by the 
liceuse of the local authority, under a penalty of £20 per day. By 
sect. 7, however, 3 gallons may be kept for private nse orfor sale with- 
oiit license, provided it be stored in separate glass, earthenware, or 
metal vessels, securely stopped, not eoutaming more than 1 pint eaeh. 

Petroleutn earploslon^. (We inelude nnder tho general name petro- 
leuni, ali such liqiiids as uaplitha, benzine, benzoline, gasolme, ete., ete.) 
The vapor of petroleum merely burns. In order to beeome ezplosive 
it must be mixed witli a lai'ge bulk of air. Given conditions permitting 
volatilization of the špirit, and the admL\ture of the vapor with air, 
an explosive mixture is fomied. Thns an explosion may resnlt fi-om 
a naked light being taken into ^vareliouses or the holds of vessels 
where petrolenm is stored, or more particnlarly into premises whei'e 
the operation of transferring tlie liquid f rom one vessel to another is 
being, or has been, conducted. In the fonner čase the accident-may 
depend on leakage from the casks or barrels conseqnent on rough 
nsage, or may arise from the evaporation or diffiision of the špirit 
tlirough the pores of the wood. To prevent such evaporation occur- 
ring, the casks employed for petroleum ai'e usua]ly rinsed out with a 
solution of glue, and covered over in the storehouses after they ai*e 
iUled with tarpaulin. !No doubt what was known as the ^^ Begenfs 
Park Accident ^ was due to the liring of a mixture of air and petro- 
leum vapor in the eabin. (6Vi^ 25.) It is not improbable that many 
of these accidents have arisen from the presence in the oil of liighly 
volatile ingi^edients, that sliould have been removed by distillation. 
The liquid knovvn as Xetotinc ^iceatice oonsists of these highly volatile 
constituents of petroleum. 

In 1S75 an explosion is reported to have oocurred in the sewer at 
(iivoinviclu owing to i.H>rtain petroleum products finding their way into 
it. Tho oxplosivo mixture of air and vapor must have been fired by a 
llame possibly dropped by a smoker through a 8ewer grating. 

A question rt^)XH>ting the danger of fire arising from the aoddental 
u)>setting of )H>tn>loum and jviriBnlamps came before the courts in the 
oanko of Mašita o. XicIiolsi>n. ^See ** Ai//y (T5a>#i/<^,'' May 22, 1879, 
Mod faUowiug days.> Tho plaiutiff^ an artisu olaimed £2,500 damages 
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<d on ineurance Oompaii^, iieseiting tliat a lighted lamp, coiitainiiig 
half a piut of Alexaudi-a oil (petroleiun) waa iipset accideiitally over 
certaiii valuable paiiitiiige auil eiigravings, nearl^ tlie whoIe of wliich 
wei'e cousuiued as a coube^ueuce. A verdict wa8 given for the liisiii- 
ance Compaiiy (tlic defeiidantB). lii tliis čase there were ijiauy points 
raiscd, tliat, accordiug to tlie theory of tlie defeuee, tlirew some doubt 
ou the geniiiueiiesK of tlie tire. Tlie plaiutiff liad liad a previoiia fire 
of iiiHOi-ed paiiitiiigs, and tlie i(ijiiiy to the eai-pet and to the snrroimd- 
iug fiirtiitui'e iii tlie pi-OHeiit iiiotance did not correBpond with the ex- J 
tent of daiuage done to the drawii]g8, ■ 

There are several circiiinstancea that iiiay be the cause of aet-identa 
witli peti'oleniD lauips. Thiis if a lainp cliarged witli a sniall quantity 
of petrolenni špirit (for accidente rarelj happeii wheii a lamp 18 fairly 
veli filled) bo carried cai-eleeslj, the lifpiid maybe brought intocoutaet 
witli heated portion8 of tlie barucr, bo tliat rapid volatilization takes 
plače, and a couuiderable bm'et of ilame results. Snch an accideiit in 
epeciatly liable to ootnr with the small metal lanipa iiow so comniouly 
Bold, in whiGh beiizol is biinit. Serioiis residta in snch casea may fol- 
low if tlie lamp be dropped froin fright, or if the ignited špirit be 
ecattered fi-om tha reaervoir of the lamp beiiig bmken by the sudden 
hUTBt of vflpor. 

Agaiu, tlieae ao-called jtetroleiuii e.vploaiona (for, in fact, these ex- 
plosions are caaes of iguitiou and not caaes of e\ploaion at ali) may re- 
snlt from tlie nse of a badly refined oil, the Tery volatile pi-odiicta 
present being set fi-ee at the teiupei-atm-e at whieh tlie reservoir be- 
eomea lieated. In thie iiianuer a feebly explosive nuxtnro witli the air 
maybeprodueed, which ia ignited by the Hanieof the lamp. Althongh 
" the exploaion " may amoimt to a mere pnff, it iiot iinfre(piently 
«ra«kg tlie reaervoir. 

Accidents irom the falling over of lamps, however, are by no means 

eo like1y to occnr aa is comnionly enppoaed. ^Va a nde the mere shovk 

of falling is sutUcieiit to extiugiiiah tlie Hanie biit eveii Bnpposiiig tliis 

not to occur, the oil running over the Aame, will, in ninetj-niiie cases 

ont of a huiidred, cxtiiiguiBh it. Tlie oil in a well-made lamp is rarely 

more tlian iive degi-ecs Fahr. above the ontaide temperature. Hence, 

siippoaing auch an aceident to liappeu, at any late the uil miiat be aome 

tirne, and even a considerable time, in contact ■with the flame in order 

that it may be heated to a temperature (8ay 120° F., or even higher) 

when vapor wi]] be disengaged, l)clow uhich tlie oil ie as liamilees as 

■ water. And fuither, the oil mnst not ponr ont in auch quautity aa to 

^^deluge the flaine, otherwiae it is certain to e\tiiiguish it. There ia an- 

Kpther point to bo uonaidei-cd, inoi-eover, whioh is that tlic interval^ sav 

^^m ! 
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of two or tliree minntes, daring wliicli tlie oil is being heated snffi- 
ciently to generate the vapor, allows tiiiie for the flame to be extm< 
guished aluiost by a blow from the mouth, but most certainly by cov- 
ering it over witli matting, or by sprinkiing it witli a little water. 

The aiithor conducteda seriesof experiments on a largescale in the 
čase referred to, The resnlts proved tliat for any serious accident to 
happen we ninst snppose : — 

1. That the shock of falling doea not extingaish the flame. 

2. That the oil in j>onruig out of the lanip does not extingnish the 
flame. 

8. That a siifficient inten^al elapses, diudng whieh the oil is in con- 
tact with tlie flame, to admit of its becoming so heated as to evolve 
conibnstiblo vapor in any qiiantity. 

If, thei*eforo, it bo stateil that innnediately the lamp fell, the 
flames flai*ed \i\\ and the whole plače was in a blaze, the story is, to 
say the least, exeessively iniprobable. In the experiments conducted 
it was found that in a ixx)m of 30 ft. by 20 ft. we were unable, owing 
to the irritating natui-e of the pix)dncts of combnstion, to remain in the 
room more than ton niinutes after the oil and fumitnre had canght 
a light. 

lioihr Juj>f(}»to9uy. — An explosion connnonly results from the sud- 
dcn eonvei*sion of a solid or liquid into gas, and tlie further expansion 
of tlio sjas bv the heat. 

Tlio causes of boiler explosions are, as a mle, not difficnlt to find. 
Of theso, the malconstniction of boilers, the (?orrosion and conseqaent 
tliiiining of the metal, some failure in the working of the apparatus 
which allows the escaj^e of steam and waming of excessive pressure, 
etc, mav l>o mentioned. But the most eommon canse of boiler ex- 
plosions 13 undoubtedlv the neglect of periodical cleaning and removal 
of the fm\ eonsisting ehieflv of earthv carbonates deposited from the 
watoi\ whieh are insolnble in water deprived of its carbonic acid. To 
pivvent this furring, variouji *' iK^iler solntions," or " anti-fouling prepa- 
ratious '' havo l>oon snggested, Tliose preparations shonld be avoided 
that thoniselvov^ wmxle the boiler. None, however, can safely be 
omplovcil in kitchon lx>ilor^ the vrater of whieh is used for eulinary 
piiriHvsos. IVrhaps the fonling of lK>ilers is best prevented by keeping 
a fe\v ivik siitAitss constantlv in tlie irater. But again this method is 
soarcelv applicablo to ^vator usod in the kitchen. 

Tho dangor of fur in lx>ilcrs arises from the circumstanoe that 
0Witiff to the iinequal expansiou of tlie metal and tlie incra8tation,.the 
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lattCT will, f rojii tiiiie to tiiue, break away, Iii sneli čase, tlie watei' siitl- 
denly comes into coiitact with tlie iiitenaely heated metal oi tlie boiler, 
wliereby an cuormouB vohune of gas or steam is instautly generateJ. 

JSiiro-(fli/i'eriiie {Gkmoiii, Xobel'e blastiiig oil) [^'jll^i^Oi),] (sp- gr- 
1.6) is a je]low, oily ligniti, insolnble in water bnt soluble in alcoliol 
and etlier. It ia niade by actiiig on glyccriiio witli s. nuxture of tliree 
parts of Bidpbiiric and one part of fiimiiig nitric aei L Tbia ia poiii-ed 
into five or eis tiuies its btilk of cold water, ■vi-hen the nitrci-glyceriiie 
sinka to tlie bottoin. 'WTicn violentlj stmck, it explodes, being rc- 
eolved into water, earbonie atdd, uitrogen and niti-ogen oxide8. Tlie 
voluino of gaB prodnced is abont lO.OUU tinies the initial volnme of 
the nitro-glj-cerine. Its exploBive foi-ee ia ebout tliii-teen timea tbat of 
gimpowder. K it haa not teen tlioroiighIy vaslied, in otlier vorda, i£ 
a. little acid baa been ailoived to remain, it inay iindergo decouipoaition 
and fire spoiitiineouslv. Tbna ita stabilitj' depende on the čare taken 
in tlioi-onglilj reiiiu\Jiig the acida einpIoj'ed in its nmnufnctiira. 

Blmlphlde of Carho«. (CS,) boils at 110° Y. (iS.S" C), bnt ia vola- 
tile at eoninion teniperatm-ea. Tbe vapor flros at 360'* F. (182.2° C), 
and perliaps at evon a lower temperature. (" CheniKal 2fi^c8" Vol. 
VI., p, 4.) Tbe vapor when niised "with air ia explosive. The liqnid 
ia largely used in difFerent mannfactni'es. Tlie coucentrated 8iin'8 ray9 
might be anfflcient to fire tlie vapor if diffiised in a factory, and so 
canse an expIoaion. 

AMiol [Ethy]ie alcohol, C,U.(OU). BoUing pobit, \1Z° F. 
(78.4° C.)] ia volatile at ordinary teinperatnres, bnt tlie vapor reguires 
a higb temperature for its ignition. Tbe flaine is non-Iuininoua and 
smokelesB. 

Wood S/tirit [(inetliylic alcohol ; CI1,(0I1) ; pyroxj-lie apirit), 
Ikiiling point 151.7° F, (66.5° C,)] ia aleo volatile at a low temper- 
ature, bnt the vapor ieqiiires at leaat a red beat for its ignition. It 
then burna witb a pale-colored tiame whicb depoaits no aoot. 

Etliei- ( (C,II,),jO) ia volatile at eommon tcniperatnree. It boila at 
liti" F. (35.6° C), bnt the vapor reqnires a red lieat for ignition. It 
bnnie witli a liiminon.s flame. An esploeion of a inistnre of snlphnric 
acid and nitric other propared by a dniggiat as a bntton cleaner, bas 
been atated to liave occnrrod, {" Med. Press and CirciUai;''^ May 25, 
18SI, p. 453.) 

Tm-jK>it!,M (0,.n,.) boUa at 320° F. (160° C). The vapor re- 
quire8 a fiill red heat for ignition. Combnation reanlta when the 
liqiiid is acted iipon with fnming nitric acid, 

Be»3ol (benzine) (O.II,) boiU at 176.0° F. (80.5° C ). The jrapor 
burna witli a Inmitions ilame, to fire whieh a f ntl ced tv»e.1 \% \sKfiAK&. 
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C. — Gabeous C0MBU8TIBLE8. 

Certain gaees are spoutaueouslj iiiflauimable. ()f these phoy^Juh 
retted hydroyen or ])lio%phainine (Pil,) [the spontaneoufi inflamma- 
bility of whicli is due to the pi*e6euce of a trace of liquid pliosphoretted 
liydrogen (P,I1J], and silicic hydride (Sili J iuay be inentioned. 

Pure hifdrogen explode8 with gi*eat violeuce wlieii mixed in proper 
proportion witli air or oxygeu. 

Coal Gas JSjrplosmis.^ — Coal gas is an admixtnre of several gases. 
It requires almost actiial flaiiie (at least a wliite heat) for its ignition. 
If flame be applied to a pij>e froin whicli coal gas issues, or to a \eakj 
spot in a gas holder, the gas would simplj bum at the point of exit, 
just as die gas bnms at a gas jet, and that is ali. In other words, the 
flame would not be communicated to the whole bulk of the gas in the 
pipe or holdcr. The same result would happen even if the coal gas 
contained a small quantity of air. But if the coal gas be inixed with 
about seven to ten times its bulk of air, theu a violent explosion would 
occur if a light was applied. The damage i-esulting from entering a 
room with a naked candle where thcre liad been a leakage of gas, de- 
pends on the presence of an explosive mixture of gas and air. If, 
therefore, an explosion occurs in a gas maiu, or in a gas holder, it is 
certain that the explosive gas is not pure coal gas, but a mixture of 
coal gas with several times its bulk of air. 

Gas explosions in houses, etc., are commonly due to defective fit- 
tings, such as imperfect ball-and-socket joints, lea^ telescope slides, 
etc 

The Tottenliam Court Boad expIosion (July, 1880) depended on 
the presence of an explosive mixture of gas and air, the latter having 
foimd its way into the gas pipe during repairs. Tlie results of the 
explosion extended a considerable distance. Over twenty-five persons 
were injured. 

In CiHtl Jlhu' Kti^osion^ (ČVi^' 20) the explo8ive inixture (known 
by tlie name ofjfn-damj)) is a compound of methane or light carbu- 
retted hydix>gen (CH^) and air. Mixed witli seven times its volume 
of air, methane explodes violentlv when a naked flame or a white heat 
iji applied, the violence graduallv decreasing from this point until the 
air is al>out seventeen times the bulk of the methane, when the mixture 
ceasos to Ih> explosive. Wlien the proportion is as 1 to 18 of air, the 
mixture morelv forms a pale blue flame round the light (oorpse light). 

* B^ €Um d4, « ruri^HM iUustrttHou of dlAcultr in firuning an indictment, where » 
ptnon irMokuftd wiUi c^uulng injurr lo anoUier br peimitUng an escape of gas. 
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Oarbonic anhy(lride and water are tlie prodiicts of combiistion, the 
former constitiitiiig the " Choke Damp " of the miner, to the poisonouB 
action of which, no doubt, more of tlie fatal resiilts of an exploB{oa are 
dne than to the e^ploBion iteelf. 

It has freqiiently happened that the siifFerers from aii esplosion die 
of some brain eomplication. {Čase 23.) 

It has been suggested that iit a coal mine explosion the cause of 
death is not bo rancli aaphyxia, aa the swallowing red hot particles of 
coal auapended throtigh the mine as ono reault of the explo9ion. Thiis 
it is Biippoecd that tlie victima are actiially bnrut to death, rather than 
snffocatcd. (See M, Kiembanlfs paper to the Acadeiay of Sciences, 
referred to in the '■'■ Bi-itkh Med. Journal^'' Jan. 31, 1S80, p. 183.) 

The naual method of deteeting fire-damp in air Ib by observing the 
indications afforded by the flame of tlie Bafety-lamp. The 6afety-]ainp, 
however, doea not Berve to indicate tlie presence of very small quaH- 
titiea of fire-damp, althoiigh it gives nniniatakable residta with large 
qiiantitieB. If, however, the flame of the lamp be exceedingly small, 
Bay not more than the ^tli of an inch liigh, the " cap " (that is tlie 
conical bhie llarae which appears to rest on the oil flame) becomes ap- 
parent, ita size varying with the (jiiantity of fire-damp preBent in the 
air. It is assnmed if there be no " cap " that tliere is no fire-damp, 
biit this is by no means neceaaarily the čase. 

Mr. GalloT,vay'a experiments show that the cap varies in different 
mistures of air and flre-damp as follow8 : — 



Composition. Appenrance of C>)>. 

1 fire-damp to 16 air . Voluminous, waving, apindle-ahaped, 3| ins, In^ 

1 " to 18 " 2 inchea high. 

1 " to 20 " \^ in. high. Very ateady and pointed. 

1 " to 26 " ^ to f in. high. Conical. 

1 " to 30 " -[^ to ^ in. high. ConicaL 

1 •' to 50 " i; in. high. Veiy faint, and apparentij broken ofF 

at top. 
I " to 00 " j Esistence of cap doubtful 



i«^J 



This last atmosphere most miDors consider safe, and the quaiitity 
of marsh gas present iinimportant. At a»y rate, safe or not aafe, it ie 
tlie limit of impurity wliicli the Bafet)'-lamp indicatea. 

The influence of co4I dust in prodncing an expioBive iniMnre with 

I air has received conai<terable attontion, and has been the subject of 
experimentB and memoirs by Faraday and Lvell in 1845, bv M. Ver- 
pilleux in 1 S67, by Mr, Galloway (Proceedinga of the Koyal yoeiety. 
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March 2, 1876, March 13, 1879, and June 16, 1881), by Mr. Abd 
(" lieport on Saniplen of J)ust eoUected ai Seahdm CoUiei^^'^ J^Jj 
1881), and by M. Vital (** AmudcH des Mineš;' 1875). 

In Mr. Gallo\vay'8 lirst paper he draw8 attention to the fact that a 
mixtui'e of air with liuely divided combustible solids (such as flour) is 
explo8ive, more especially if it be fired in a confined space. In a coal 
mine, * lajers of rubbish, consisting of dry coal dust, or of coal dust 
uiixed with pieces of coal and etone, are fonnd on aU tlie floors of the 
aii'-way8. Mr. Cialloway contends that the presence of an explosive 
mixtnre of air and coal dn8t i8 the explanation of many explo8ion8 oc- 
cnrring in places vvhere at any rate no large accumulation of fire-damp 
exi8ted. A giit^t of wind (originated, po8sibly, bj'^ the explo8ion of a 
sniall accumulation of iire-damp), or a blasting operation (and it is cer- 
tain that coal-mine explo8ions ha ve increased since gunpowder has 
been used for breaking the coal), \vould be ainply sufficient to raise 
the dust cloud. And the results foUow in order, " the flame of the 
original inflanimable niixtui'e would pass directly into the newly 
fonned one, expanding its volume ; the disturbance would be propa- 
gated over an ever-widening area, until that area might po8sibly be- 
come coextensive with tlie workings themselves : and the consequence8 
\vould be tlie same as if the \vhole space had been filled with an in- 
flammable mixture before the di8tiu*bance began." That this inay be 
60, seenis possible froni the accounts of the Campagnac Colliery explo- 
sion fJsovember 2, 1874), where no fire-damp was detected. A shot 
fired in the mine seems to have disturbed the coal dust, and the ex- 
plosion occurred immediately afterward. Thus the coal dust in a weU- 
ventilated mine niay itself be a cause of danger, or where fire-damp 
already exist«s may uicrease the ehances of explosion or aggravate the 
con8equen(.*es, 

Mr. Cialloway*s experiments prti ve that a mixture of air and coal 
dust is not infiannnable at ordinary pressure and temperature, but that 
it bec*i>mes so when nuxeil with a small quantity of fire-damp, i.^., a 
ijuantitv less than is indioated by the safetv-lamp. Mr. Galloway de- 
serilHv> his insjHvtiou of the New Tredegar OoUierj after the explo- 
sion on lXvemlH>r 4, 1S75. The results of his inguiries in this čase 
\vere that the \vhole of the air of the mine contained some fire-damp, 
and tliat an exj>losive mixture had fired ffom a naked light at the 
inuer ond of tho loveL Furtlier« he oonsiders that the esplosion of 
tlio iuixiHl ^]:as raisoil a cloud of coal dust, wbieh when mixed with a 
little fir^damp and air« fonned au e3q[4o6iTew mixtare such as would 
not^havt) resuUed had no co^ dust boeii present. In this maimer the 
evil of tko lini «tx)vlo^\>a wa2» reudered more e^ttensive. 
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"VVhat then is tke smalleat qiiantity of fire-daiiip necessavy to tn^ke 
air explo8ive wlieii coal diist is present? Air, Gallowaj'8 experimeiitB 
indicate tliat if air eontaiiis 0.S92 per cent. of ita volnme of fii-e-dauip, 
it is capable of forraiiig an intiammabie iiiixture wit]i coal dust. If 
tJie proportiou of fire-damp preselit be greater, tlic oxplofiiv<i power 
iiicreaseB uutil a mnxiuiiuji is readied, after wliicli it beguia to decline. 
liut ilr. Gailoway conteiids tbat a mixtiire of čoal dust and piu« air is 
BO iiearljf inflamrnablo, tliat it woii]d prohably becorae explo8ive wlicu 
it iiudei-goes tlie coinpreaaiou and coDfieqiient lieatiiig whicli tlie occui'- 
renee of aii explosion in oiie part of a contiued space miist iiecessarily 
prodnca thi-oiigliont the remainder of tbe same space. 

Mr. GalIowaj states tbat some kiiids of coal diist regnire less firc- 
dauip tliau otbei'8 to reuder tbe air iiiflanimable, and tbat it is, tbero- 
fore, eonceivable tbat stili other kinds of coal dust ma.y form iuflamma- 
ble niixtures witb pm^e air, Xo doiibt, liowevei', tbe presence of a 
Bmall quautitj of fii-e-datup is reqiiired to ci^eato tbe Jii-st disturbaiice. 

As regarda tbe qiiantity of eoal ttcst i'equired to rertdor tbe air 
esplosive, Mr. Galloway considers one ounee of coal dust to a ciibic 
foot of air to be neeessaiy. lu some caaes tbe air, be states, bad to bo 
black witb dust before it would iguitc. Tlms be is of opiniou tiiat tbo 
particlcB iiormaUy tioatiug abont tbe air of a dry mine would not reuder 
it intiammabie, but tbat a gust of wiiid ivouid raise siiibcient dust for 
tlie purpose. 

Abel, from bis experiment8 iu tlie Seabain čase, is of opinion 
" tliat a minute quantity of dust may iinder favorable conditious serve 
as tbe inciting cauae of the ignition of fire-damp mixture6 of sncb a 
iatui'G, tbat, in the abseuce of tbat canse, tbey would escape igni- 
tion." 

M. Vital exp]ain8 tbese ciirious resnlts by supposing tbat portions 
of the coal dust are 8uccesaively deeomposed, tbe prodncts yielding 
«xploBive mixtiu'ea vrith tbe air, the violeuce of the buriiiug being 
mnch intiuenced by tbe fineneaa of tbe dust. 

AbeVa expcrinienta Bbow, liowever, tliat bi its power to briiig about 
the ignition of aii otberwise iininilaniinable mbcture, magneaia, silica, 
elate dust, etc, ai-e but little infcrior in tbis respect to tbe most in- 
flammable samples of coal dust. 

It bas been sbown tliat one volnme of fire-damp in fiixty vohimea 

of air is tbo euiallcst admistui-e tbat tbe eafety-lamp (tbe usnal test 

empIoyed) \vill indicate. It has furtber been sbovrn tbat one pai-t of 

^ iire-damp mixed with 113 of air becomes inHammable at ordinarj 

^L preasure and temperature, wlieii cbarged witb fino dri/ coal dust. Thiia 

^B it is evident tliat an exploston originated in any way wbatevcr iuay 
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extend itself to remote parts of tlie working8 whe]'e the presence of 
fire-dainp waR uiiBuspected. 

The phrase " dry coal diist '' calls for this remark. The hjgrome- 
tric condition of coal dugt is influeiiced materiallj by the qnaDtitj of 
aqiieou8 vapor in the air. llenee exp]o8ioii8 froin iuixtures of air and 
coal dust are more likelj to occar w}ien the air is at its dnest^ becanse 
the du6t riBes more easilj and bmus more aetively. Mr. Ga]loway 
fiirther contends that '^ exp]o8ions who8e magnitnde is dne to the in- 
fluence of coal dust will happen most frequently dming cold weather ; 
and converselj . . . that the magnitnde of thoseexplosions which 
occur diiring cold weather is traceable in some measnre to the influence 
of coal dust." 

Much, it is certain, will depend on the comparative wetne88 or 
dryne8s of a mino ; — and drjniess or wetness is greatlj dependent on 
depth. A coal mino not more than 400 feet deep is usuallj damp and 
wet, whilst ono of 700 feet deep is usually dry and dusty. Between 
tliese points much depends on the temperature of the air that finds 
access to the mine. 

K thero be nmch smoke and soot produced, with tlie ejection of 
large bodies of dust f rom the shaft— or if the timbers exhibit a charred 
appearance from a depoBit of coked coal dust on their surfaces — or if 
the sides of the galleries aro foimd to be on lire immediately after the 
explosion, we may then concludo that coal dust has played .an impor- 
tant part in the accident. 

The following are the principal conclusions among those dedneed 
by Professor Abel from liis muuerous oxperiments on the dust drawn 
from the Seaham Colliery : — 

6. The several samples of dust differed from each other considerably in 
sensitiveness, t. 6., in the readiness with which they promoted the ignition 
of a mixture of air and fire-damp, in such proportions that it wa8 not in- 
flammable per se when brought into contact with the flame of a lamp, or 
in regard to the proportion of fire-damp required by the several samples 
to impart explosiYe properties to them, when suspended in air. 

7. The most sensitive of the Seaham dusts were found to be those 
which were the richest in coal, and those which also contained the highest 
proportions of very fine dust. 

8. Comparing the samples of Seaham dust with dust obtained from 
other colleries where disastrous explosions have recently occurred, it was 
found that the most sensitive of the former was somewhat less sensitive 
than samples of dust obtained from Leycett Colliery (Fair Lady Pit), 
which ranked highest in this respect among ali the samples experimented 
with. The Lejcett dusts corresponded closely in chemical character and 
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specific gravity to tfae pureet SeaJiam coal daat ; tlieir somewliat great«r 
sensitiveness waB perhaps oscribsble to their remaming more uniformlj 
eaapended in air currents, but posalblj also to plijsicol peculiarities. 

9. Oae of tbe Seaham dusts whiclt ranked liigh (tlurd) in order of sea- 
Bitiveness contained the Iowest proportion of coal of oll tbe saoiples, and 
cousisted of non-oombustible mattfir to the estent of nearly half ita weiglit. 

10. Special esperimente, which ivere institnted in coneegnence of the 
behavior of this saiople, demoostrated that some perfectlj non-combusti- 
ble powdera, which are ako not susceptible of any cbemical cbange when 
e^osed to the actiou of flame, are Teiy UtUe infenor to tbe most inflam- 
mable or senaitive of the Seaham duat samplea in their power to bring 
aboat the ignition of an othenriae uninliainmable mixture of fire-damp and 

11. Mixturea of fire-damp and air, in proportiona bordering; on those 
which ivill ignite on tbe approaoh of flame, are inflamed instantaneoulv if 
they contain in auapension onlj few particlea of such non-combustible 
dusts, or of tbe Seaham or otber duats from coal-pita. 

12. Thia effecfc appeara ascribable, at any rate, in part, to the fact tbat 
tlie&e dust particlaa, when they pasa tbroiigh a lamp-flame, inimediate]y 
iKcome incandeacent, and thereby looalize and intensify the heat at those 
poiuta, and thus bring about the ignition of the misture of air and fire- 
damp by which they are aurrounded. But aome phenomena observed in 
the courae of the experimenta witli non-combustible powdera fevor the 
belief that fiuely divided Bolids of particular descrjptions may exert an- 
other quite diatinct kind of action wheu heated in fire-damp mistures, 
whicb may at least contribute importantly in determining the ignition of 
gaa-misturea which are not enaceptible of inflammation by the application 
of flame alone. This subjeet is about to receiva complete inveatigation. 

13. The amalleat proportion of tbe fire-damp esperimented mth (from 
the 9-foot ^igan mine) whicb became ignited and produced esploaive 
effects, when passing a naked lamp-flame at a velocity of GOO feet per min- 
ute, by having suapended in it the most aenaitive of the Seabam dusts, wafl 
2.6 per cent The most senaitive coal dust from Leycett fumisbed a mii- 
ture vhich expIoded when passing the flame, under corresponding condi- 
tion, with air containing only 2 per cent. of fire-damp. A mixture of 2.75 
per cent. of fire-damp with air waB ignited by the lamp through the agency 
of a perfectly non-eombustible powder (calcined magnesia). 

In a current moving at a velocitj" of only 100 feet per minute, the Ley- 
oett coal dust, auspended in nir containing only 1.5 per cent. of fire-damp, 
became ignited by tbe lamp-flame, the ignition extending throughout the 
misture. 

14. The accidental preaence of a proportion of fire-damp, wbicb must 
have been considerably beIow the smallest above specified, caused one of 
the most infiammable of tbe coal dusta (from Leycett) to become infiamed 
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and to oanj fire some distance, when a small powd6r-oliarge was fired 
from a cannon wbile the dust wa8 traTelling. 

15. The senfiitiveness to ignition of a mirture of air with a small pro- 
portion of fire-damp is considerablj increased if the souroe of heat is in- 
creased. 

16. The results of the ezperiments with Seaham and other dusts ap- 
pear to have demonstrated — 

(a.) That coal dust in mineš not onlj much promotes and extends ex- 
plosions in mineš bj reason of the rapid inflammability of the 
finelj divided combustible, and of the readiness with which it 
becomes and remains suspended in air-currents ; but 

(6.) That it maj also be itself readilj brought into operation as a 
fiercelj bnming agent which will carrj flame rapidlj as &r as 
its mixture with air extends, and will operate even as an ezplod- 
ing agent, through the medium ofaproporHon of fire-damp in the 
air of the mine, the earistence of which, in the absence of the dust, 
wovld not be attended by any danger. 

(c.) That dust in coal mineš, quiJte apart from any injlammability which 
it may possess, can operate in a distinct manner, as a finelj 
divided solid, in determining the ignition of mixtures of onlj 
small proportions of fire-damp and air, and consequentlj in de- 
veloping explosiYe efifects. 

(d.) That a particular dust in a mine (such as the seaham N dust) may 
therefore be a source of danger, even though it contains onlj a 
small proportion of coal or combustible matter. Although the 
explosion which maj occur through the agencj even of a non- 
combustible powder, in the manner described, maj be of a veij 
mild or feeble character in the first instance, it maj be almost 
at once increased in magnitude and violence bj coal dust which 
the first ignition will raise and bring into action. 

17. The proportion of fire-damp required to bring dust in a mine into 
operation as a rapidlj buming or exploding agent, even on a small scale, 
and with the application of a small source of heat or flame, is below the 
smallest amount which can be detected in the air of a mine, even bj the 
most experienced observer, with the means at present in use, as has been 
alreadj demonstrated bj the experiments of Mr. Gallowaj. Indeed, i¥ith 
dusts of highlj sensitive or dangerous character, under those conditions, 
and verj possiblj with dusts not more so than the least sensitive of the 
Seaham samples, in the presence of a source of considerable heat and flame, 
such as a blown-out shot or an overcharged hole would constitute, a small 
proportion of fire-damp, the possible existence of which in the mine might 
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not be m the least suspected, may aerve ae tbe inciting cause to the devel- 
opment of an explosion of coal dust. 

18, In the complete abaence of fire-damp coal dust eshibita some ten- 
deccj to become inflamed when passing a ■very large lamp-llame ot a high 
velocitj ; If exposed to the action of a large volume of Burne, such aa is 
produced by the explosioii of freely eipoaed gunpowder or gnii-cott«ii, it 
eshibita, in addition, a decided tendeiicy to coTrj- or propagate flame. But, 
so far as can be determined by experiment£ od a moderate scale, this ten- 
denci/ (whieh vas eshibited by Sealiani X, E, aad S dusts, and stili more 
by the more aensitive Leycett dust) is of limited nature, and very different 
indeed from the properly of carryiDg or propagatin^ flame, which even 
comparatively non-aensitive dusta possesa, in the presence of a very smoli 
quantity of fire-damp. 

In coDcluaioD, it may be admitted na possible that, with the large \o\- 
ume of flame, and the great disturbing eflect, of a blown-out ahot, as the 
initiatorj cause of the ignition of duat, and its auspension in the surround- 
ing air, such inflammation may, in the complete absence of fire-damp, be 
propagated to a greater distance than the resulta of emaU esperiments 
tvould wai'rant one in aaauming. But it can Bcarcely be maintained tbat 
the air of a mine in which the coal givea off gas at ali can be, at any tirne, 
/ree from fire-damp ; and as the esistenee of veiy small and unsuapected 
quantitiea of that gns in the air of the mine may suffice to bring about the 
ready propagation of flame by coal dust, and thua to develop violent ei- 
plosive effects, it would appear needless to assume that coal dust may, in 
the entire absence of fire-damp, give rise to explosions, even of only litii- 
ited character in coa! mineš, in order to account for casualties which can- 
not be aacribed to the esistence of accumulations or sudden outbursts of 
fite-domp. 

ExperimentB on this subject are being made at Harton Co]lJery, 
and alao at Chesterfield by a Comiiiittee of the Chesterfield and Der- 
byflhiro Institute of Engincers. Tlie esperiments of the Chesterfield 
Committee confirm (it is stated) the view that tlame vili travel in a 
niixture of coal dust and air, even in the absence of a-trace of fire- 
damp. 

The practlcal conelusion suggested bj these facts is, the advisabilitj 
of removing from the mine as far as possible alt dust iiahle to be dis- 
turbed by the passage of men and horaes and by everj' puff of air, and 
to water the roadways. There is no little di£Bcidty, however, in re- 
ducing to practice regnlations that look weU on paper. 

ŽkeploBUMis in Flour MUh, etc. — It haa been proved beyond gues- 
tion tbat a mixture of air and fine fiour dust is inflaminable. 
tbe friction of the millstones igoiting a misture of this descriptioo, 
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Glaflgow Flour Mills were completely destrojed (Julj 9th, 1872), the 
flame rapidlj spreading through the oonduits leadiog to the exhaii8t 
box on the upper floor. 

Some čare is necessarj in floor mills to prevent snch aceidents. 
The exhau8t shonid be placed outside the building, and should offer as 
little resistance as possible to sudden expansion, resnlting from th^ ig- 
nition of inflammable mixtnres. And again, the condnits leading from 
the mills to the exhanst chambers shonid be small, and there should be 
no other communication between the interior of the bnilding and the 
dust receptacles. 

An explo6ion in a candy f actorj in New Tork, resnlting in the loss 
of twelve lives and the destrnction of the bnilding, is recorded. A 
large quantit7 of starch is used in the preparation of the monlds, and 
the explosion is supposed to have arisen from the atmosphere of the 
f actorj becoming charged with the fine starch powder. A similar ac- 
cident is said to have occurred in a linoleum factorj, throngh the igni- 
tion of cork dust diffused through the bmlding. (" Irnuict^' March 
30, 1878, p. 481.) 
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. Ann. d'Hyg., 1841, I., p. 343.— {"Tajlor," VoL L, p. 709.)— Sis 
s after a Tesael, laden vith caska of lampblack, hod left Foiiamouth, 
ngns of smoke and u Brneli of burning issuing from one of the cs&ka vas 
remarked. Tbe cask 'waB intensel^ liot, but not in flamea. Otber casks 
■were also observed to be amoking. The wliole were tlirown into the sea. 
The caskB were Buirounded by barrela of tar and jars of oilj and there vas 
Bome rea-son to suspect leakage from these had occurred. No light had 
, l)een taken into the hold aince the veasel had left England. (Page 156.) 

2. Taylor's Med. Juris., I,, p. 709.— Afire aaid to have occurred 

at Doncaster Bailway Station from the Bpontaneoua combustion of lamp- 
black. (Page 156.) 

3. Michael v. GiUespy. — (C. F., 1856.) — Plaintiff agreed to convej 
a cargo of coala fi'om the Tyne to Aden, and insured the freight in a tirne 
policy foi' £300. The ahip leaked vhilst in the Tjne, but the leak waa at 
once etopped. The vessel encountered a storm, and put into Cuihaven. 
The coala w6re here landed, and found to be much wetted with salt waier. 
The oaptain ivaa advised, conaidering the state of the coals, not to reahip 
them, for fear they might ignite spontan eouslj-. A claim was then lodged 
for a total loaa of freight. The defendanta contended that the owiier knew 
the Teaael wa8 leaky ; — that the cargo waa not lost by the perila of the 
Bea ; — that the coals might have been reahipped ivithout danger ; — and that 
if thej had been washcd with fresh uvater and dried, there would have 
1>een no fear of Bpontaneoua ignition. Verdict tor plaintifE (Pagea 154, 
1B5.) 

4. Taylor's Med. Juris., I., p. 710, 1859. — A cargo of 640 tona o( 
coal, shipped at Hartlepool, beeanie wetted with aea water. For fear of 
spontaneous combuBtion the; ^ere landed at Lowestoft, and a claim made 
for loaa of cargo. They were found to contain iron pjritea that were un- 
dergoing disintegration. The temperature of the masa in the centre waa 
greater than neor the aurface. It was urged that the coals did not de« 
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when thej were landed, and that therefore thej might safelj have been 
convejed to their destination ; but it was argued that bj tmloading, and 
by being spread out, thej had been so <9ooled as to pre^ent the accident 
that would otherwise have occurred. (Page 155.) 

5. Taylor's Med. Juris., I., p. 713. — (Destmction of the merchant 
stiip '' Earl of Eldon," 1834.) — ^Damp raw cotton was packed in the TesseL 
A month after leaving port, vapors were given off in large gnantitj, the 
evil being intensified bj disturbing the bales, whereby a free current of 
air was created. Ultimatelj the ship caught fire, and both Tessel and 
freight were entirelj destrojed. (Page 162.) 

6. Taylor's Med. Juris., I., p. 714. — A ship and itscargo destrojed 
bj the spontaneous ignition of bales of cotton upon which oil had been 
spili (For other cases see " Ann. d^Hjg.," 1841, I, 367.) (Page 163.) 

7. Ann. d'Hyg., 1842, I., 211. — ^Fire due to the spontaneous firing 
of cotton waste saturated with oiL A man accused of incendiarism wa8 
acqiiitted. (Pages 154, 163.) 

8. Knowles v. North British Insurance Company. — (Manches- 
ter Assizes, 1865.) — The plaintiff claimed £300 fire insurance. Certam 
cotton waste had caught fire spontaneouslj, and to this the conflagration 
was due. The policy stipulated, however, that there should be no " oily 
or greasj waste " in the stock. The defendants pleaded a breach of this 
stipulation. The plaintiff urged that cotton was naturallj oily. Verdiet 
for the defendants. (Page 163.) 

9. Taylor*s Med. Juris., I., p. 714. — Beference made to the spon- 
taneous ignition of a mixture of sawdust and oiL (Page 164) 

10. Ann. d'Hyg., 1841, 1., 384. — ^In 1781 a fire occurred in a Bussian 
frigate from the spontaneous ignition of sailcloth, ^hich had come into 
contact with a mixture of boiled oil and lampblack, prepared for painting 
the vessel. It was found that this niixture, spread on cloth, fired in twen1y 
hours when exposed to the air. (Pages 156, 164) 

11. Koebel v. Saunders {C. R, 1865.)--The plaintiff sued thede- 
fendant on a policj of insurance on a cargo of cocoanut oil which had 
been stored with cocoanuts. The question here was leakage of oil, de- 
pendent on the shrinking of the staves of the cask from the heat developed 
by the fermentation of the cocoanuts, due to their having been wetted 
mih jBea water owing to bad weather. Verdiet for plaintiff (Page 164) 
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12. Taylor's Med.Juris., I., p. 716, — The čase of a ship »et on firo 
, bj the spoutaaeooB ignitioD of jute impregnated witli castor-oiL (Fage 

164.) 

13. Records of Science, 1835. — ("Taj-lor's Med. Juris.,"!., p. 716.) 
— The Bponfcaneoua combustion of "chipcake " {that ta the chips of wood. 
leaves, and leaf-etalks aa contained ia tbe imported raw American turpen- 
tine). The masa caught fire about nine hours after it had been heaped. 
(Page 1G4.) 

I 14. Taylor's Med. Juris., 1., p. 716. — Deatnictiou of the ship 

I "Jane" (Aug., 1851), owing to the apontaDeoua ignition of a cargo of 
I resin, turpentine, and tar. (Page 161.) 

15. Hepburn v. Lordan, — (F. C. Wood, January, 18C5.) — Thepkin- 
tiS', a large leathar 'dealer, brought an action againat the defeodant on ac- 
count of the injiirj he believed woulii result from the spontaneoua ignition 
of B, masa of ahout 300 tona of a ^egetable fibre (jute) atored in a yard ad- 
joining bia premises. The jute waa damp, but it waB not atacked in a 
confined apace. The plaintiff argued the poaaibibtj of auch an accident 
happening by reference to tbe analogoua caae of cotton. The defendants 
I brought a masa of evidence to ahow that, olthougb it migbt become beated, 
I it nierely dried, and that no caae of tbe apontaneoua ignition o£ jute bad 
ever been heard of. Dried jute, it was admitted on nll sidea, was not 
BpontaneouBly combuatible. An iujunction was, howevBr, granted, on the 
ground of the danger of esternal ignition. (Pagea 154, 162.) 



, p. 720. — Reference made to a bus- 
1 the Tyne Docka {1871) of damp es- 



16. Taylor's Med. Juris., '. 
pected caae of epontaneona firing 

: parto graaa (?). {Page 162.) 

17. Ann. d'Hyg., 1841, I., 309. — ^A barn loaded with oats wa3 de- 
I ■troyed by fire. It ^aa auppoaed to be the act of an incendiary. MM. 
r Cbevalier, Ollivier, and Devergie decided that it caught fire spontan eoualj, 
I irom tbe heat developed by fermentation, the result of damp storage. 

'age 162.) 

18. Taylor's Med. Juris., I., p. 722. — A fire occurred in a veasel 
I laden -mtb wool. It ■waa believed to be spontaneoua. (Page 163.) 

19. Chemical News, 1870, II., 145. — {M. Feraoz.) — A fire wbich oc- 
fi eurred at a silk niercer'8 in Pariš, wa8 believed to be due to the atacldng 
[■ of verj large quantitiea of dry black-dyed ailk, (Pogo 163.) 

20. Proč. of R. S., Vol. XXVIII., p. 413.— DetMla of colliery as- 
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plosions at Pemberton, Oct 11, 1877 ; at Blantyre, Oci 2, 1877 ; at Unitj 
Brook, March 12, 1878 : at Apedale, March 27, 1878 ; at Hajdock, June 
7, 1878 ; at Abercame, Sept. 11, 1878 ; at Dinas, Jan. 18, 1879. Proč. 
of R. S., Vol. XXIV.— Eiplosion at New Tredegar Collierj; also at 
Swaithe and Lian Collieries. Proč. of R. S., June, iSBi. — ^Eiplosions 
at Risca, Seaham, and Penjcraig. British Med. Joumal, July 24, 
1880, p. 146. — Account of tiie accidents arising from the Bisca Gollieij 
ezplosion. (Page 172.) 

21. British Med. Journ., March 5, 1870. — Eipločdon of 2 cwt of 
djnamite at a factory at Dunnwald, near Cologne. (Page 159.) 

22. Medical Times and Gazette, Aug. 19, 1871. — ^Eliplosion of 15 
tona of gun-cotton at Stowmarket. (Page 158.) 

23. British Med. Joumal, Dec. 19, 1874. — Male, cet. 32. Explo- 
sion of gas in a room. The person injured died from meningitis. (Page 
173.) 

24. R. v. William Leonard, John 0'Brien, and another. — {G. 
G. C, July 9, 1845. Vide "Times," July 11, 1845.)— The indictment 
charged the prisoners with having caused the escape of a certain quantitj 
of inflammable gas, etc., etc. Thej were found not gmltj, becaose of the 
invaliditj of the charge, there being no law to embrace such a erime as 
that they had committed, gas being neither a corrosive fluid nor destmc- 
tive matter. Further it could not be said that thej had čast it OTer her. 
(Pagfe 172.) 

25. Pharmaceutical Joumal (3), VI., pp. 97, 113. — Account of 
the explosion of a mixture of air and petroleum Tapor on board the 
*'Maria Lee" (June, 1873). The weather at the time was hoi The leak- 
age of the petroleum took plače in the hold of the Tessel. (Page 168.) 

26. Pierre Aim Lair, from " Coxe's Emporium of Arts and Sciences," 
Vol. I., p. 167, quoted by Beck. The wife of the Sieur Millet, of Rheims, 
was drunk eYery day of her life. The domestic economy of the house was 
managed by a handsome young female. On the 20th February, 1725, the 
wife was foimd consumed at a distance of a foot and a half from the kitchen 
hearth. A part of the head, a few of the vertebrse, and a portion of the 
lower extremities were ali that remained imconsiuned. A foot and a half 
of the flooring under the body was bumt, but a wooden kneading trough 
and a tub Yery near the body had sustained no injury. M. Chretien, a 
Burgeon, examined the remains of the body with great precision. Jean 
Millet, the husband, being interrogated by the judges, dedared that about 
O^t P.1C on fhe 19ih of February, he had retired to rest with his wife, 
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irlio not bemg able to sleep, had gone into the kitchsn, vhere Le thought 
she V/OB vonniag heraelf. Having fidlen asleep, he was roused hy au in- 
fectioua odor, and having ruu to the kitcheu he fouiid the remaiDS of his 
■wife in the atate desoribed by the medical reports. The judgea formed aii 
opinion that he had conspired with hia servant to destroj the wife, and 
he ^OB condemned to death. On appeal, bowever, to a higher court, thls 
decree wa8 refersed, and it wa3 pronounced a čase of spontaueoua com- 
bustion. 

Here it will be aeen there WGre grave elementa of auspicion, but even 
admitting the huBhand's statement, there is yet great improbabiUty that 
the combustion wa9 spontaneoua, as the wretched wonian waa so elose to 
the fire. (Pages 154, 165.) 

27. Bianchini, quoted by Beck. (See also Lair, and the "Philosoph. 
Trans.," Vol. XLIII., p, 447. " Tranaactiona o( the Copenhagen Societj.") 
— (1.) In 1692 a woman of the )ower claaa ■who had taken httle but intojd- 
catisg liqiiors for three years, safc dowii one evening in a straiv chair to 
sleep. Next morning no part of her vaa found eseept the ekull and tha 
estreme jointa of her fingera, ali the reat of her body having been reduced 
to ashea. 

(2.) The Countess Comeha Bandi, of Ceaena, in Italy, aged 62, waa 
Mcufltomed to batbe ber body with camphorated spirits of wine. When 
her aervant came to her one morning, ebe found nothiag but the remains 
of her mistresa'a hody lii the most horrible conditioD. Foiir feet from the 
bed wa8 a heap of aahes, in -ffhieh the lega and arma alone were un- 
touched. Between the lega Iay the head ; the brain, together with half 
the posterior part of the skuU and the whole chin, had been consumed. 
Three fingers were found in the state of a coal, and the rest of tbe body 
wae reduced to aahea, which, wheu touched, left on tbe fingers a fat, 
fetid moiature. A amall lamp on the floor waa covered witb ashes, 
and contaiued no oil ; the tal)ow of two candlea 'waa melted on a table, 
but tbe wicka stili romained. The state of the bedding suggeated that 
she had got out of bed. The bed itself Tvaa not damaged, though the 
fumiture and tapestry were uovered with a raoiat kiud of aoot, which had 
penetrated into the drawera and dirtied the hnen. (Page 165.) 

fl8 — (1.) On the 6th of Januaiy, 1847, a man, tet. 71, iraa found by 
his grandson l3dng in bed in a atate of combuation. The chamber was 
fiUed vith denae amoke, and one %vitneaa aaaerted that he saw a amall 
whit)Bb Same playing around the body of tbe deceaaed, which receded aa 
the witnea8 approached. The clothea and bedcoveringa were almoat en- 
tirely eonaumed. but not the wooden bedatead. Very little of tbe body 
was lefL The man uBual]y carried lucifer matchea in bia wai8tcoat-pocket, 
and a hot brick wa8 placed at hia feet wben he went to bed. The aon 
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and his wife wer6 suspected of baving murdered him, and Dr. Masson wa8 
commissioned to examine the exhumed body, but both he and Orfila 
are said to have agreed that it was a čase of spontaneous combustion 1 
(" Gazette M6dicale," Sepi 4, 1847, and Tajlor, loc. cU,, pp. 702-3.) 

(2.) Tbe same theorj found favor in the čase of the Countess of 
Goerlitz, for whose murder John Stauff was tried at Darmstadt, in March 
and April, 1850. Tbis čase is fullj reported by Dr. Taylor. The subse- 
quent confession of the murderer absolves us from quoting it at length. 

(3.) One of the most recent cases of spontaneous combustion is that 
of a woman much given to drinlring absinthe and other spirits. " On the 
Ist of August, 1869, having drunk largelj, she went to her bedroom about 
5 p.M. Two hours after, her husband trjing to enter, found the door very 
hoi He raised an alarm of fire, and the room was entered bj the 
window. There wa3 a nauseous odor, and a sense of suffocation on en- 
tering. The dead body of the woman was found on the floor, between 
the bed and the hearth — ^the head being partij under the bed, and the 
legs across the hearth. There was no fire in the grate, and the trap was 
down. The floor on which the body lay was more carbonized than 
bumt ; on it were found fragments of bones, some of the ribs, a hand, and 
some ashes. The head, which was swollen and livid (violet-red) presented 
no mark of buming. The hair, even, was not biuut, any more than the 
upper part of the trunk, which was covered -mth a black powder from the 
bumt clothes. The left arm was wanting from the shoulder. The right 
arm had lost its hand, which was disarticulated at the wrist. The elbow 
joint was e^posed, but the muscles of the arms were not destrojed. The 
left side and front of the chest were widely open, but there was no trace 
of the viscera of the thorax. The lower ribs were separated. The walls 
of the abdomen were gone, and its cavity empty, the viscera being reduced 
to a greasy black soot, adhering to the vertebrae. The bones of the spine 
and pelvis remained, but the muscles and facise had disappeared. The 
lower limbs, from the thighs downward, were entire, the skin being 
covered with a black powder, but there were no blisters on these parta 
It was further stated that although there was no apparent source of fire 
or of ignition in the room, and that the bed and its fumiture had escaped 
burning, nevertheless that the floor was stili on fire [smouldering] when 
the room was entered. Neither candle, match, nor fuel were foimd near 
the body. No noise or cry of alarm was heard, and the opposite neighbors 
saw no signs of fire to attract their attention to the chamber. 

[See reports of Drs. Bertholle and Strohl in " L'Union M^dicale," 
November 19, 1870, and the " Ann. d'Hygi^ne," 1871, L, 228 ; and Taylor, 
loc. cU,y p. 705. Dr. Taylor suggests that the wretched woman in ali 
probability had matches about her person. As regards the dark grea8y or 
80oty matter, and the empyreumatio odor, he refers to Tardieu's paper 
in the " Annales d'Hygitoe/' 1850, IL, 191 and 363, and for 1851, L, 99 ; 
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and alao to a, paper by Dr. Ogston in the "Medical Gazette," Vol, XLVI., 
3. 889 and 9i8.] 

{4.) Dr. Tajlor recorda a curioua čase in ivhich a dead boily wa9 found 
thirteen moutlia after death almost entirelj consamed along with the 
ooffm. It appears that a bad smeli attracted attention to tbe vault, which 
■waa opened ; the coffina (one of -svliich v/ob of metal) had burat, and the 
body therefore waa placed with Bawdu8t in tbe eoffin, tbe gaa tumed o£f, 
and aH, as was thougbt, left aafe, But in tbe morning the vault waa 
found on fire, ^itb the regult above mentioned (Tay!or, loc. cil., p. 706). 
Mr. Worthington, of Garston, near Liverpool, who consulted Dr. Taylor 
on the čase, diacovered tbat one of tbe ^orkmen 'was smokiiig in the vault 
the nigbt before, and a3 there were gaapipes, the caiase of the occident ia 
not far to aeek. No doubt the sawdu8t acted as fueL (Page 165.) 

»29.— In tbe "Phi!oaoph.TranB.," Vol. XLI!X, p. 463, itiarecorded that 
** Grace Pett, the wife of a fishmonger, of St. Ckmenfa, Ip8wich, used to 
go down8tairs every night half dreaaed to amoke a pipe. On tbe 9th of 
April, 1744, ahe got up from bed as usual. Her daughter, vho slept with 
her, did not perceive tbat her motber vaa absent till nest moming when 
she ttwoke. Soon aftei- thia ahe put on her clothes, and going down into 
the kitchen found her motber atretched out on her right aide, mth her head 
near the gi-ate. The body ivaa estended on the bearth, wit]i the lega on 
the deal floor, and it had the appearance of a log of wood consumed by a 

»fire without npparent flame. On bebolding tbe apectacle, tbe girl ran in 
great haate and poured aome water over her motber'a body, to estinguiah 
the fire. The fetid odor and smoke ivbich eshaled from tbe body, 
almoat sufFocated some of the neighbora who had hastened to the girPs 
OBSiatance. Tbe tmnk 'waa iii aome measure incinerated, and resembled a 
heap of coals covered with wbite aahes. The head, arma, lega, and thigha 
had also participated in tbe buming. Thia woman, it waB soid, bad drunk 
a large quantity of apirituona Uquor, in conaeqnence of being OTerjoyed at 
hearing that one of her daughtera.bad returned from Gibraltar, There 
■wa8 no fire in the grate, and tbe eandle had bumt entirely out in the 
eocket of tbe candleatick, whJch wa9 cloae to her. There wa8 also found 
near the consumed body the clothea of a cluld, and a paper screen, which 

IJiadeuatainednoinjurv. Herdressconsiatedof acottongown. (Page 165.) 
I 
' 30. — Another of Le Cafs nases ijuoted by Beck waa given him by M, 
Soinneau, cure of Plurguer, near Dol. It occurred in 1749. Madame de 
Boiseon, aged 80, a great spirit-drinker for many year8, was sitting in her 
elbov-uhair before the fire, while her waiting-roaid went out of the room 
for a few momenta. The maid on her return, seeing her miatresB on fire, 
immediately gave an alarm, and some persons having come to her aid, one 
of them triad to estinguiah tbe flamea mth his hand, but they adbered to 
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it, as if it had been dipped in brandj or oiL Water wa8 brought and 
tlirown OTer her, yet the fire appeared more violent, and was not extin- 
guished till the whole flesh had been consumed. Her skeleton, exceed- 
inglj black, remained entire in the chair, which was onlj a little scorched. 
One leg onlj and the two hands detached themselTes from the rest of the 
bones. It is not known whether her clothes had caught fire by approach- 
ing the grate ; but she was in the same plače in which she sat everj daj. 
There was no extraordinar7 fire at the tirne, and she had not fallen from 
the chair. (Page 165.) 

31. — (1.) Dr. Tajlor (loc. cU., p. 701) relates the čase of a woman ad- 
dicted to babits of intoxication, who was fonnd dead in her room in De- 
cember, 1864. Her clothes were on fire, and a chair had been burni 
The room when entered was filled with a thick, black, ofiTensive smoke. 
On examination some of the bones were found quite bare of flesh. A 
candle was stili buming on the table, and there ^as also a fire in the 
room. But for this the čase (as Dr. Tajlor sajs) might have been taken 
for one of spontaneous combustion. 

(2.) He also mentions the čase of Mrs. Pullej, whose bodj vraa eir 
amined bj the late Mr. Jackson, of Stamford, in 1860. The drctimstances 
required little ingenuitj to transform them into a čase of spontaneous 
combustion, instead of, as it reallj was, an attempt to conceal murder bj 
strangulation. There had been no fire in the grate. The deceased was 
Ijing on the hearth of her room, three or four feet from the grate. Erom 
tiie shoulders downward the bodj laj on a boarded fioor of oak. She 
was fullj dressed, and parts of her dothing and bodj had been destrojed 
bj fire. A brass candlestick was Ijing between the left arm and the bodj, 
the top of the candlestick being indined toward it. Her clothes were 
whollj bumt ofif both arms, and partij off the upper portion of the tronk. 
The legs were not at ali burni A bonnet wom bj her ^as partij burni 
The right arm was raised bj the side, i¥ith the elbow resting on the fioor. 
The fingers were partij bumt oS, and the remainder of the hand was 
charred. Her left hand (which was stretched out) wa8 less bumt than 
the righi Some ashes from the dothing laj between the left arm and 
the bodj. The fire was extinguished when the room was entered, but 
there was a strong smeli of buming. Under the bodj was a hole bumt, 
in the oak fioor. Her features were distorted and swollen, and the ejes 
suffused with blood. Some parts were bumt to a dnder, whilst others 
were but little affected bj the fire. (Page 165.) 

32. — In the čase of R. v. Hatto (Ajlesburj Lent Assizes, 1854), in 
which Dr. Tajlor was consulted, a woman was found dead in her room, 
much burni She was known to have been alive about 8.15 p.m., whilst 
her bodj waa found stili smouldering at 11.15 p.m. Her dothes were much 
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' bumt. The most important point in thia caae, as it appears ^ us, is that 
Dr. TayIor fotmd that a LempeD mat under the tody vaa so satunited with 
melted human fat, that it bumed like a link wben he ignited it. The aub- 
Hequeiit oonfession of the prisoner showed that the buming of the boilj 
must have taken placfl in lesa fchan two houra, and possibly in about an 
hour and a half. " Bofch knees," aaid the surgeon, " were consumed by 
fire, and the thigha, as well as the piivate parta, were burat to a cinder, 
leaving the ahafta of the thigh bonea espoaed and charred for several 
inches. Between the thigha and the feet the floor imdemeath had been 
bumt ttway, and the leg bonea had fallen through the floor, leaving the 
feet, unbumt, uponthe floor." Her clothea ^^ere much bumt. (Pagel65.) 

33. — {!-) The čase of the priest Bertholi, in 1776, in Italy, quoted by 
Foder6, Vol. m., p. 210 ; "London Medical Kepoaitory," Vol. I, p. 332 ; 
and given by Becb in foot-notea, is also eKtremely curioua. " He had re- 
tired to a room in liia brother-in-law'a bouse, aa vaa suppoaed, to pray. 
In a few minutes hia criea cauaed the room to be entered. He wa8 found 
1 estended on the floor, and aurrounded hy a light flame, vhich receded as 
they approached, and finully vaniabed. The nest moming M. Battaglia 
was called, and esamined the patient He found the integumenta of the 
right arm almost entirely detached from the flesh ; also between the 
ehonldera and thigha the integumenta were injured. There w&3 mortifica- 
tion of the right hand, which in spite of scarification rapidly extended. 
The patient oomplained of buming thirat, and waB horribly conviilaed ; he 
pasaed hy atool putrid, bilioua matter, and waa eshausted with the con- 
tinual vomiting, accompanied by fever and delirium. On the fourth day, 
nfter two houra' ii)aenfiibility, he espired. A ahort tirne previoua to hia 
death M. Battaglia obaerved with astoniahment that the body eshaled a 
moat inaufferable odor— worma crawled from it on the bed, and the naila 
had become detached from the left hand, The account of the patient 
Traa that he felt a atroke like the blow of a eudgel on the right hand, and 
at the same tirne Baw a blnish flame attack hia ahirt, vhich waB imme- 
diately reduced to aahea, the uvrietbanda remaining totally untoucbed. A 
handkerchief between the ahonlders and ahirt wrs entire, and free from 
any trace of buming. Hia breechea were also uninjnred, but though not 
• 11 hair of hia head waa bumt, yet hia cap waa entirely conaumed. There 
■bad been no fiio in the room, but the lamp, which had been full of oil, 
8 now dry, and ita wick reduced to a cinder," The vagariea of thia fire 
B more like the effecta of hghtning than anjthing elae. 

2.) A caae, sald to have occurred in the neighborhood of Bordeaux in 
September, 1822, ia too absurd to reijuire either quotation or refatation. 
PThe curioua may find it in a foot-note to page 528 of Beek'8 work, 
[ a number of referencea to nrticlea on the aubject and to other recoi 
3 will be found. (Page 165.) 
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STABVATION. 

Ciroomstanoes tmder which Death from Starvation maj Ooonr.— Varieties of Food.— 
Eelatire Values of Foods. —The Quantitj of Food necessar j to Support Life at Dif • 
ferent Ages.— Tlje Svmptoms of Starvation.— Treatment—PoBt-Mortem Appear 
iu[ice8. — Diseases arising from a Deficient Diet, or from an Improper Onalitj oi 
Food. 

(Illustrativb Cases, pagb 219.) 

By aeute starvation is implied the deprivation of ali f ood from a per- 
Bon previouslj well f ed. By cAronic sta/rvation is implied the with- 
liolding of food either sufficient in quantity, or proper in qaality, te 
Bupport lif e. 

The f ollowing cases bearing on starvation may present themselvet 
to the medical jurist : — 

1. A mother may be eharged with causing the death of her infant 
by preventing it from taking the breast. {Čase 42.) 

2. Parents or employers may be eharged with giving their chil- 
dren, apprentices, or servants insufficient nourishment, and so eansin^ 
either their death or a danger of death. {Cases 42 to 47*.) 

3. Beal or pretended cases of prolonged f asting, or the condnct oJ 
persons concemed in such cases, may be called in question, and suh 
mitted to the medical jurist. {Cases 1 to 7, etc.) (See a paper by Dr 
L. S. Winslow, in the ^^ Journal of Psych. Med. amd Mentol Pathol- 
ogyi' Nov., 1880.) 

In an indictment f or murder or manslaughter by starvation, the 
defence set up is invariably, that admitting starvation to be the causc 
of death, it was the result of disease, and not an aet of wilf ul malice 
on the part of the prisoner. (Vide R. v. Pryke^ Chelmsf ord Simimei 
Assizes, 1840 ; R. v. MitcJveUj Oxford Lent Assizes, 1861.) Hencc 
to support a charge of starvation, the absence of organic disease 
ahould, if possible, be proved, although it must be remembered that 
the presence of organic disease does not disprove that death may havc 
reftnlted from oriminal starvation. 
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^"e ma^ liere inquii'e in somowhat greater detail respecting tho 
circumstanceB iinder wliich deatli raay occur from Btarvation, and bo 
becoine a subjeet of legal iMqiiiry, 

I. I^isease. — Thua in oasea of mal-aBsimilatiou of food {Caaes 13, 
47*), of chronic diarrhoea {Čase 47*), of cancer of tlie stoniacli [Čase 
15*), of (Esophageal etrietui-e {Caee 15), in ccrtain forins of paral jsis 
{Čase 14), and perhapa more frequentl_y tlian aU, in cases of elosure of 
the pancreatic duct, deatli inay i^esult from trne atarvation, the effect 
of organ ic diaeaae. 

Again, chronic Btarvation may result from the nansea of pregnaiicj\ 
This ma^ becoiue bo uncontrollable as to terminale fatallj'. 

Again in ehildren, where the motlier's milk or the co\v'b mi!k em- 
pIoyed ia wanting in fat, we maj liave the fiinctions of the pancreaa, 
after they have been developed, paralyzed by prolonged inactivity, or 
in tlie čase of very young infants the organ mfty remain inaetive 
becauae not called to the full perf ormance of its dutieaat a proper age. 
(Dobell, " On Losa of "VVeight,"' p. 268. " Med. Times atid Gazette" 
June, 1868 (Dr. Brakenridge).) This faet ia of importance in daya 
when pure milk (owiug to Adulteration Acts) ia moi'e difficult toobtaiu 
than it ever was, and when preparatlons of preserved milk, from vhich 
the fatty conatituenta have been removed and a auperabundanee of 
eacoharine matter added, are ao largely uaed for the food of ehildren, 
eontrary to aH sound principlea of infant diet, That a child may, 
under such circumatancea, plump though it appear, grow up to be a 
miBerable dyspeptic, and die of phyBioIogical atarvation, must not be 
loBt sight of. 

A dislike to, and abstinence from food, proving serions in its resulta, 
i is not uncommon in yoimg girla at or about their first menstrual period. 
I (" Med. Times and Oasette" Jan. 22, 1870.) Conneeted, aa thia dislike 
y to food moat often is, with hy8teria, it ahoidd be met peren)ptortly and 
I with a atrong will. (C(we 10.) Hy8terical insanitj, the general cauae of 
an occasional epidemic of " fasting girls," is a disease that requires 
treatment, and the BufEerers, like people out of their mind, need to lie 
taken čare of. (" Britiah Medtcal Jom-nal" 1878, I., p. 254.) Coin- 
menciijg with a genuine dialike to food, tlie patients staad a cliance of 
being seized upon by idle parents aa excel!ent money-making exhibi- 
tiona, and either prevented from taking nouriahment when the desire 
retums, or aH forma of deception (anch as night-feeding, etc.) practised, 

I to keep up the outside interest, lest the proEtable business l>e interfered 
with. {Cmesl, 2, 5, 6, 9.) 
Bat this eubject has another aepect beaides Chat of the ehowm&n 



192 LEGAL >I£DIOINK 

and the marvel-monger. Chronic starvation may oocor in joung girls, 
who in con8equence of home neglect, or the want of a saffidentlj good 
diet at bcIiooI, or the neglect of treatment when ansemic, fall into a 
condition of extreme weakne68 and debilitj, just as the menstmal fonc- 
tion is beginning to establish itself . The sjstematic rejection of food 
bj tlie patient (a luatter possiblj of no great ooncem to the economical 
school-mistress) retards menstmation, and so inereases the troable. It 
is certain that girls at such a tirne reqmre more than a litUe meat and 
bread-and-butter pudding once a daj, more especiallj when perhaps 
thej are expected (healthj and f eeble alike) to take a long dailj 
walk. Girls of 16 or 17 reqnire at least two good meat meals a day, 
to meet the drain the sjstem is called npon to bear at this tirne of life, 
and on the proper treatment of which their futnre health so mach 
depends. 

CiUies 6 and 8 are illustrations of how abstinence from food is oft^i 
associated with uterine irr^nlarities and disturbances. 

Acute mefaneholla {Ca^c 12) and idiocy {Čase 12*) may be canses 
of starvation, and most be met bj prompt and carefol treatment. 

II. Criminal jVegl^čt. — Such cases may occnr in jonng children, or 
in aged persons dependent on others for food. By 31 and 32 Vic., c. 
122, s. 37, it is ^^ a misdemeanor to refuse or neglect to provide soffi- 
cient food or other necessaries for anj infant of tender jears, nnabla 
to provide for and take čare of itself (whether sach in&nt be child, 
appren\ice9 or servant), whom the partv is obliged bj dnly or contract 
to provide for, so as therebj to injore its health." (See ^^ Russell on 
Crimes,^ L, 499, where the cases are coDected.) 

In the čase of a mother being charged with not sncklingher in&nt, 
it mav be nrged that either she lost her milk, or that from insoffident 
food owing to povertr, her milk became so poor that it fidled to afford 
proper nonrishment to the child. The possibilitj of such conditions 
must be admitted. (** Jifedical Time^t and Gasett^'' 1871, IL, 656.) 
More than thiss it is vrithin onr own experience^ that some human milk 
(althougfa the mother mav be well fed> is so absoluteIy wanting in nu- 
t rit i ve prv>pertios^ that a child mav die of starvation althou^ it seeras 
to Im> sucking ravenoudv at Mroll-tilled breasts, (Page 191.) 

IIL Starvation mav be suicidal- ( Cases SlX 33, 35, and 40.) Such 
attempta are nsuallv the act$ of prisoners who refose food, either to 
make them^ves ilU i>r to f e%n in^auitv declaring that tbey fear poison, 
or from a fat^iiu^ <tf ne>eeiiltiHmt. »w« however« have the oourage to 
€«R7 wl tlMT Tiijr kl^ ttmr d9l9tiittiiatM»& Tlras in Oage 37 the 
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L iesoliitioii to commit emcide by etaiTation failcd on tlie ninth day, in 
on tlie tenth day, and in Cuse 36 on the eleventh day. 

IV, Lastlj, a» e.\hibition of atarvation for forty days and nigbte aa 
[a money-making concern (probably not niiprofitable) occiured in the 
Icaee of the notorions Dr. Tanner. (dm 48.) (See H. M. J., 1S80, U., 
pp. 171 and 215.) Dnring bie faet hetook plenty of water, wbich no 
doubt niaterial]y assieted tbe kidneja in piu'ifying tbe blood, Dr. 
Tannei^e faet, fiirther, occiured in hot weather (July and Angiist) : — 
Iience tlie normal temperature was Bomewbat easily maintained. "VVe 
confesB, however, that the reinarkable retnrn of appetite raisea Bome 
doubt as to the gennineness of the ex}iibition. 

There are one or two }K>ints of legal intei^est bearhig ou tlie (jnes- 
1 tion of atarvation to whicli we may refer bere : — 

(1.) If a raan anppliea hia -nofe with aiifficient money to biiy food 
for their childi-en, wliich ahe iieglects to do, either squandering the 
money on drink, or lioaidiiig it, or not devoting it to tbe object for 
■wbicli it was given her, tbe Jiian ia held blaiuelesa but the woiiian is 
ciilpable. On the other band, if it is proved that suiEcient money was 
not Bupplied tbe woman by ber biisbaiid, the man only ie culpable. 
Thie ia fonnded on the principle that tbe wife in law is the bnBband'B 
»ervant. (II v. Edjinarda, 8 C. «& P., 611, jxj/- Patteaon, J.) 

Several deciaionsof the judges {fi.g.,It. v. Downes, 45, L. J., M. C, 
in trials of tbe " Pecnliar People," etc., have Bhown that medical at- 
tendance and mediciaea are conaidercd neccBBariea, and that a hnsbaiid 
is boiind to provide tliem for bis \vife, and a parent for bis or her cbilil, 
On the other band, tbe decision in the recejtt caae of M. v. Morby 
^Case 50) bas laid it dowii that, to eupport aii indictment of manBlaugbtcr 
for not providing medical attendance to a child, it miist be sliown tliat 
the negleet cauaed or aecelerated the child's death. A want of cleanli- 
nese in the čase of Innatics, children, and sick peraons, is very juatly 
OODBidered an aggravation of the negleet to provide snfBcient foo<:]. 

(2.) 'Witli regard to servanta and apprenticea, it has been beld tliat 
the hneband, and not the wife, is bound to provide food for tbem. 
i(.ff. v. Squire.) Bnt a wife niay be, and aometiines is, charged as an 

;BBOry or acconiplieo in the criine. 

(3.) With regard to imvveaned mfamta, it bas been held that the 
lotlier alone ia crimina]ly reaponsible if the deatli ariae from ber not 
šuckling the child when she was capable of doiiig ao. {R. v. Davei/, 
Exeter I-ent Aseizea, 1835.) Keverthelesa thefatlier may be accesaorj 
to the death. 
I Vol. 11.-13 
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(4.) It has been held that parents are bound to sapplj the wants of 
their children of tender jears. Thus, in cases of pretended fasting, 
where) f or f ear of detection, f ood is absolutel j withhe]d from a child bj 
its parents or gaardians, they are guiltj of manstaughter if the child 
dies, althongh the child itself be a consenting partj. (Hannen, J., S^ 
v. Jacdbs and Vf/e, Carmarthen Smnmer Assizes, 1870, C€ise 1.) 

(5.) The numerous cases of baby'far7ning within the past few 
jears led to the passing of a special Act of Parliament. The cases of 
Iž. v. Mary HaU and R. v. Margaret TVaters show how, in addition 
to improper f ood, farmed children are often criminallj neglected, and 
dmgged with preparations of opiom to keep them qmet 

Before considering the subject of starvation in detail, there are 
certain points connected with food generallj that it maj be well in 
the iirst instance to discuss. 



(o.) The Varieties of Food. 

Varieti/ of food is absolutelj essential to health. The only food 
which b J itself is capable of sustaining lif e, and bnilding np tissues f or 
an indefinite period, is Tiiilk. This is to be regarded, therefore, as the 
model diet — ^the perf ect type of what food onght to be. 

Its composition, in different manunals, varies soinewhat : — 





Woman. 


Oow. 


GMt 


Sheep. 


Au. 


Mutt. 


VVater 


890 
110 

1000 


860 
140 

1000 


868 
132 

1000 


856 
144 

1000 


907 
93 

1000 


888 


SoUds 


112 




1000 


Butter 


25 

35 

48 

2 


38 

68 

30 

6 


33 

40 

53 

6 


42 
45 
50) 

7f 


12 
16 

65 


8 


Oasein 


le 


Sugar and estraotives .... 
Fixed salts 


88 







If we analjze the constitntion of milk, we find that dissolved or 
suspended in the water are certain oleaginous, nitn^nons, saccharine^ 
and mineral constitaents : — 



(1.) ITtfttfr, amounting to abont 90 per cent bj weight. Experi- 
that for adults two to thi^ee pints, and f or inf ants one to 
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two pintB of liquid, are required for liealtli per day, in addition to tlie 
water ordinarily preeent in articies of food. Wlien too little water is 
ingested, a great aceumulation of used-up material takes plače in the 
BjBtem, BO tliat nutrition ia interfered with, and a train of impleasant 
BjTnptoms developed. A deficiencj' of drink is eaid to canse neiToiis 
exhausttOD. (See "BosionMcd. Jouni." Jnly 8, 1880. Dr. Webber.) 

(2.) Tlie quantity of fatty or oleaginoua matter (biitter), is gi-eater 
in cow'8 tlian in wonian'e milk. Fatty food ie absolutelj iiecesBaiy for 
the niaintenanee of auimal heat, for the growth and repaii* of nerve 
tissue, and perbaps for otlier purposes. The inhabitanta of co!d cimn- 
tries appear to be able to assiinllate more fat tban those liviiig in teni- 
perate or tropical regione. The autbor haa been inforined that a few 
year8 ago a troublesonie ontbreak of skin disease (eoinevvhat allied to 
eczema, but of dartrous nature), oecuiTed amongBt the pauper t-hildren 
in the Haverfordivest workhoiise, wliich quickly yielded wlien a more 
liberal allowance of butter was pennitted. If biitter, on account of 
coat, is suppressed, or 6paringly given, dripping, or some other kind of 
animal fat, ought to be snbetitnted. 

From a practical point of view, tlie eale of fatty material, be it 
*' butterine " or any otlier oleagiiious body, so long as it is wholesoine, 
slionld be asaiated, and not checked by needless prosecutioiis. Ab s 
question of taste, butter is no doubt preferable to butterine, but as a 
guestion oifood and liov/rishment, the one ia aB good as the other. 

(3,) The caseio of milk ie the representative of the nUi-ogenmia 
constituentfi of food. The gluten of bread — the legnmin of peaBe, 
beans, and other legnmes — the albnmen of eggs — the my08in of mus- 
cle — the gelatin of bones, ligaraents, teudonB, etc., are Bimilar in their 
general constitiition. 

Altliough lieaith cannot long be maintained on pure albnmen, yet 
ftlbominous foods are necessarj- for the i-epair of muscular waste, 

(4.) Again, in milk we have aaccliariue and ertractive inatterB, 
Theee angwer to the eaceharine and Btarchy constitoents of bread and 
other vegetable foods (Amylaeeoas). And here it may be reraarked 
tliat the i%rm far mafvous is not equivalent to ami/laceoits. Farina- 
ceons food contains glnten, legumln, or some other form of regetable 
albnmen, and the name signifies that it rescmbles farina or flour. 
Arronroot, sago, and tapioca are amylaceonB or etarch foods ; nOiilst 
the floor of whcat, Indian corn (maize), barley, oats, lentils, beans, 
pefts, etc., are farinaceons or farina foods. 

(5.) La8tly, we have mineral constitnent« in milk. The chlorides, 
phoephatca, and carbonates of the alkaline and eartby metale, and tlic 
salta of iron and perhapa of manganesc, are the moet important 



Uic j 



LEOAL MBDIOIKE. 



theee. Criminals were at one tirne deprived of salt in Uolland^ and 
aro aaid to bare perisbed miserabl^. 



03.) The Relatlve Values of DIfFerent Foods. 

The fol]owing table from Dr. Letbeby's work showB the relatvoe 
vaiues of different foods. In nsing sacb tablea r^ard moHt be bad to 
age, climate, and otber circnioBtances of life, and aleo to tbe indiridnal 
power8 of digestion. 

J!fufynii/ve Value cf Food«. 

[In tlilB table oarbonlferon* inaUer is oalonlated w stanh, tsn of fat b^ng eqnal t« 

tireatj-fonr of staroh.] 



Sdbitahcis. 


1 


1 


}. 


1 


1 


6 


K 


1 
^1 


Hnman milk 
Cow'b milk . 


89 
86 
87 
87 
73 
77 
74 
20 
36 

15 
74 
78 
52 
79 
78 
80 
15 
15 
15 
15 
14 
14 
19 
13 
14 
14 
44 
48 
7* 

L« 


3.5 
4.5 
4.5 
4.5 
19.0 
19.0 
21.0 
0.8 
29.0 
45.0 

14.0 
20.0 
l&O 
19.0 
17.0 
10.0 
II.O 
10.0 
12.0 
9.0 
9.0 
7.0 
23.0 
22.0 
24.0 
29.0 
9.0 
6.0 
2.0 
3.0 

- 


4.2 
B.0 
5.0 
5.0 

70.0 

7ao 

C2.0 
66.0 
65.0 
76.0 
45.0 

sao 

44.0 

44.0 
49.0 
46.0 

aao 

4.0 
83.0 


3.0 
4.1 
2.7 
0.5 
B-O 
1.0 
3.0 
70.0 
30.0 
6.0 
83.0 
10.5 

30"!o 
1.0 
4.0 
8.0 
2.0 
2.4 
&0 
2.0 
8.0 
0.3 
3.0 
2.0 
1.4 
1.6 
1.0 
1.0 

aa 

0.5 


0.2 
0.7 
0.7 
0.7 
2.0 
0.6 
1.2 
1.3 
4.6 
5.0 
2.0 
1.5 
1.6 
1.3 
1.2 
L4 
1.3 
1.7 
3.0 

ao 

1.8 
1.7 
0.3 
3.6 
3.0 

ae 

2.3 
3.3 
1.4 
0.7 
0.7 


11.4 
14.8 
11.5 
6.0 
12.0 
3.4 
7.2 
168.0 
72.0 
14.4 
199.0 
26.0 

72.0 
2.4 
9.6 
19.2 
74-8 
76.8 
7&4 
70.8 
84.2 
76.7 
62.2 
62.8 
47.4 
47.6 
51.4 
4a4 
23.5 
5.0 
82.0 


3.5 
4.5 
4.5 
4.5 
19.0 
19.0 
21.0 
0.8 
29.0 
45.0 

14.0 
20.0 
16.0 
19.0 
17.0 
10.0 
ILO 
10.0 
12.0 
9.0 
9.0 
7.0 
23.0 
22.0 
24.0 
29.0 
9.0 
5.3 
2.0 
2.0 


14.9 


Skimmed milk 

Butter milk 

Beef and umttoii 

Veal 

Ponltrv 

Bacon (fat) . . . . 


16.0 
10.5 
31.0 
21.4 
28.2 
168.8 


Choeee (Obeddar) .... 
CbeeM (skiramed) . . . 


101.0 
69.4 






Wliit«of 6gg 


20.0 






Salmon 

Eel 


26.6 
29.2 


Wheftt flonr 


85.8 
85.8 




88.4 






Iiidiut nieal (maise) . . 

Ri«- 

Hiirioot 

IVm 


93.2 
83.7 
75.2 

84.8 


L«'iitilB . 


76.6 


■Whoat bread 


60.4 








7.0 
62.0 
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{y.) The Quantlty of Food required to Support Life 
at Different Ages. 

ThiB qneBtioii is best approached from pureiy phjsiological eonsid- 
erations. An av^rage adult loses daily aboiit 4,500 to 4,000 graine of 
carbon, and 300 of nitrogen, or very nearlj 11 ounces of Bolids, bj' 
BOtne such means as the following : 



Losa by tbe limgB about 32.0 per cent. of tbe entu-e Iobe, 
" skin " 17.0 " " " 

" " feeees " 4.5 " " " 

" " nriae " 46.5 " " " 



Now it is important to note tkat if a man were to live on albumin- 
ons artides of food onij (the ratio of carbon to nitrogen in these being 
about 3.5 to 1) he would be taking about fifteen times as much nitro- 
gen as he reqiiirea, in order to get sufflcient carbon. Henee otber 
artides of food, sucb as the amylaeeoua or starcbj varieties, become a 



I 



Again, as the proportion of carbon to nitrogen in bread is about 30 
to 1, it follows that if a man ate enougli bread to give him ali tbe 
nitrogen he requires, he must take abont twice as much carbon as be 
really wantB. 

To put tliis matter in a practical form, let us snppose a man to 
live entirelj on butcher'8 meat: he would require near]y 6^ pounds (or 
45,000 grains) daily, in order te obtain eufficient carbon for liis daily 
needs, in consmning which be woald take about 1,500 grains more 
nitrogen than is necessary. Tbus : 



Carbon 4,500 grains in 6J Ibs. of meat. 

Nitrogen 1,830 " " " " 



Eccesa of Niirogen above that required = 1,600 grains. 

Or again, let us suppose that be attempted to live oa bread alone : 

he would tben require about 4i Ibs. (30,000 grains) daily in order to 

obtain sufBcient nitrogen, in which čase he vould consume double the 

^L qnantity of carbon reqnired. Tbus 



ore I 
oe! I 



Carbon 9,000 grains in 4i Ibs. of bread. 

Nitrogen 300 " " " " 

Eccesa of Ci^fhon, above that required = 4,500 grains. 
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It is evident, however, that a combination of bread and meat 
woTild more economically snppl j his want8. Thns : 

Carbon. Nitrogen. 
Grs. Grs. 

15,000 grains of bread (or rather more than two 

pomids) contain 4,500 150 

5,000 grains of meat (or abont f ponnd) contain 500 150 



5,000 300 

The next question we must consider is the practical one : — 

Hov) rmjuJi Food shovld a healihy AdvU cmd a hedUhy Itifa/ni 
Conaume Danh/ f 

Stated broadlj it may be said that for a man of about nine or ten 
stone (126 to 140 ponnds), two ponnds of bread, three-qnarters of a 
ponnd of meat, and from one and a half to three pints of fluid per 
day is sufficient. Anthors, howeyer, differ somewhat in their esti- 
mates. Thns Dr. Dalton ("PAy«M%y,'' 1871, p. 101) states that 
rather less than two and a half ponnds of solid and rather over three 
pints of liqnid f ood, are reqnired by a man in f oll health, taking free 
exercise. This he apportions as f ollows : — 

Meat 16 oz. or 1.00 Ib. avoirdnpois. 

Bread 19 oz. or 1.19 " " 

Bntter or fat 3i oz. or 0.22 " " 

Water 62 fluid oz. or 3.38 « " 

Vierordt (" Grundrisa der Phy8..p 1860, p. 192) considers an adnlt 
to be well nonrished, if with moderate exercise he takes daily about 4 
ounces of dry albumen, 3 ounces of fat, 11^ ounoes of some starchy 
substance, and about 1 ounce of salt. This gives a proportion equal 
to 1 part of nitrogenous to 3.5 parts of non-nitrogenous food. If to 
tliis be added about 6 pints of water and the o^gen taken up in the 
act of respiration (whidi he estimates at 1.5 ponnd), we obtain a total 
of about one-twentieth of the body weight consumed in twenty-four 
hours. But t}iis quantity of food is, we consider, insufficient, at least 
for active exercise. 

In the Navy, the men get 31 to 35^ ounces of dry nntritions ma- 
terial daily. Of this 36 ounces is v^etable and the rest animal, and, 
like the diet of the British soldier, contains 5 ounoes of nitrogen and 
10 ounoes of carbon compoaQd& 
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Dr. Edtvai"«! Smith gives tlie followiug diet-seale for a man in 
faealth, with good appetite and moderate eserciee :- — 

BreakfaM: f pint of in j] k, i pint o£ wator with tea or coffee; 
bread, 4 to 6 ounces ; butter, J ounce ; Bugar, f oimce ; bacon, 3 
onnceB, or eggs, 4 oimces [2 to 3 eggs], or cooked meat, 3 ouuces. 
Dinner: Cooked meat, 4 to 6 ouncea; potatoea, d ouncea; bread, 3 
oiinces to 4 ounces; piidding, S ouaces; cheese, ^ ounee; eoup, 6 
•ounceB ; water or beer, i pint, Tea : Water with tea, | piat ; siigar, 
1 onnce ; milit or creain, 3 ounces ; bread, 3 ounces ; butter, i onnce 
to i oonce. Sii^)per: Milk, J pint ; oatineal, 1 onnee ; bread, 3 to 4 
ounces; or eggs, 4 ounces, or cooked meat, 3 ounces, and bread, 3 
ouneea ; butter or cheeae, J ounee ; water or beer, 4 pint. 

The foUowing table from Dr. Letheby'8 work on food gives 
f iirther dietaries. 

Dletarles arid thelr JVutrUi/m VaiučS. 



good 



WuKi.i OomiiifFTiinr (tu Ocaou), , Dult Ditto. 



DULT DlTTO. I 

fii I 



i7(ln]baiu 



M 






in 


1.VK 


1 














m 






140t 

aaot 


119 

se 
w 





I«lod,wt»B><»m 


blDedu 


itel 63.* 












,S'^ 1?! 


m 


1T6 


z\\U 


TO 


70 
ITO 


Z . z 


ne 





FlftTlfLHtoT (Home) . . 



2fole. — In thlB table onlj thp moet important artioles sf diet are mentfoiied, altboDgh 
ihe remainder, eicHpting beer, spiiits, t«a, and ooffee, are calcnlated in the daaly con- 
'Dmpliun, *Mad«rnte ratlons of rine, nad f of biseuiL Orael iB calcalaltid at tliv rale 
«1 tt»o oiincpi o( meal per pint. 
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Dr. Dobell has discnssed at considerable length the essentials of a 
normal diet for adults and children (the latter being contributed to his 
work by Dr. Sansom), and to these carefullj considered statements of 
practical phjsicians the reader is ref erred for forther details. (Dobell's 
" Dlet aiid Uegmiea^'^ pp. 62-82.) 

In practice it is found that some people take rather more, and 
others rather less than the aiuount stated. This depends more on 
habits of life and constitution, than on mere body weight. Thus 
growing children and joung adults, those who lead an active life in 
the open air, pregnant woinen, etc., require more food than older per- 
sons, or those of sedentary habits. 

It is difficult to plače a limit to the rapacitj of gluttons, and of 
lunatics with inordinate appetitesi Captain Parrjr^s £8qnimaux de- 
voiired no less than 35 poimds of various aliments, including tallow- 
candles, in twenty-f our hours. A certain Hindoo is said to have eaten 
a wliole sheep at one time. Sir John Franklin states that the half- 
breed voyageurs of Canada are very discontented when put on a short 
allowance of 8 pounds of meat a day, their usual consumption being 
from 12 to 20 poimds. The wandering Cossacks of Siberia, according 
to Captain Cochrane, are not much less hearty! But these excep- 
tional peculiarities scarcely interest the medical jurist. 

Although tlie principles laid down are nndoubtedly trne for the 
mass (and when dealing with the diet of a number, it is better to err 
on the safe side of plenty than on the dangerous one of deficiency), 
yet there are instances of health and longevity attained on a very re- 
stricted diet. Of these, the two best known are those of Comaro, 
who8e diet wa8 only 12 ounces of solids (chiefly vegetable), with 14 
ounces of light wine daily, on wliich he subsisted for fif ty-eight years ; 
and that of the miUer of Billericay (Thomas Wood), who is said to 
have sustained a remarkable degree of vigor for upward of eighteen 
years npon 16 ounces of flour made into a pudding with water per day. 
No doubt life, and some strength maybe long sustained on a compara- 
tively meagre diet, if the 8upply of liquids is unrestricted. In some 
cases (as in the two mentioned) more liquid is said to have been ex- 
creted by the kidneys than was taken by the mouth. This is the prob- 
able key to that sudden increase of weight remarked at times in the 
čase of jockeys and others, which would otherwise be inexplicable, ex- 
cept on the hypothe8is of trickery. On this point, " there are certain 
phenomena," say8 Dr. Carpenter (" PTiysiology^'^ pp. 168-9), " which, 
if accurately recorded, cannot be accounted for in any other way than 
by admitting that, under particular circuinstances, a considerable 
amount of water may be absorbed from the vapor of the atmosphere. 



STAEVATlOlf 

Lining obaerved that his body on one occasion inereased in weig!it, 
during two houre, to the amount of 8i ounees, allowance being made 
for the amount of fluid ingeeted and for the quantity paBsed ofE by the 
urine, and by cntaneous tranepiration during the tirne. 0i'. Juriu 
affirms that he aaeertained an increase of 18 onncea to have taken plaee 
during a niglit paased in a cool room after a daj''8 exercise and absti- 
nence. Dr. Watson atates that a lad at Newmarket having been al- 
most etarved, in order that he inightbe reduced to a proper weight for 
riding a match, wa9 weighed at 9 a.m. and again at 10 a. m., and he 
wa8 found to have gained nearlj 30 ounces in weight in tlie conree of 
this hoTir, though he had drnnk only half a glaes of wine in the in- 
terim. A parallel inatanee wa8 related to the author by the late Sir 
G. Hill, then Govemor of St. Vineent : — A jockey had been for some 
tirne in training for a race, in which that gentleman was miich iuter- 
ested, and had been reduced to the proper weight ; on the morning of 
the trial, being much oppressed vrith thirst, he took one cup of tea, 
and Bhortly afterward hie weight wa8 foimd to have inereased 6 
pounds, so tliat he wa8 incapaettated for riding." Shonld sach a qne8- 
tion in connection with racing matters become matter for medieal evi- 
dence, one would 6xpeet to find (in addition to the evidence of credible 
■fritneBses), the two following eouditions : — 

Ist. A previous course of privation, exercise, or Bweating, eo 9s to 
predispose to absorption. 

2d. That the air at the time contained a coneiderable amount of 
watery vapor. 

With i-espect to the amount of food requii'ed by children, we are 
informed that in a weU-managed school, where the average numbera 
are over 400, ineluding botli boy8 and girls, the children averaging 
froin nine to foiu-teen and presenting a pietiire of health, the daily 
diet conaists of — 

Bread f rom 6 oz. to 16 oz., according to age. 

Meat (cooked) from 4 " to 6 " " " 

Bntter or cheeee from J " to I " " " 

Vegotables (chiefly potatoee) , . from 4 " to 8 " " " 

Milk 15 flnid onnces. 

This win give abont 12^ ounces of carbon and about 2{ onnces of 
nitiDgen com pounds daily. 

Infants are said to coneume no Icss than 136 grains of carbon per 
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pound of body-weight, or from three to fonr times in proportion to 
weight, as inuch as an adult 

The qnantity of nitrogen consomed bj an infant per pound of 
body-weight, is about six tiines that of the adult. Similarly the adult 
excrete8 about 3 grains' of urea (near]y one-half of wliich is nitrogen) 
per pound of body-weight, whilst the infant excretes about 5 grains 
per pound of body-weight. In other words, a man of 10 stone gets 
rid of about an ounce of urea, whilst an infant of 24 pounds gets rid 
of about ^ of an ounce of urea per diem. 

For an infant f ed wholly upon milk (as ali babies who have no 
teeth, or only one or two teeth, should be), we consider they require 
from 1 to 3 pints daily, according to age. 

Phy8iologists are now agreed that starchy f ood alone is not a proper 
diet for infants. 

The que8tion may arise as to the quantily of milk secreted by 
women during lactation. Lamperriere obtained about 1 kilogramme 
of milk in twenty-four hours (equal to about 35 ounces) : — i.e.y about 
22 grammes to each kilogramme of body-weight. This agrees nearly 
with M. Guillot'6 estimate of 32 to 64 ounces, f oimded on the com- 
parative weight of the infant before and after lactation. (^' UJJmmi 
MedicaZe;' 1852, No. 16.) 

The question, '' Hov) loivg is U aince a meaZ haa beentaken f ^^ is not 
in&equently asked of the medical witness. Without quoting the well- 
known experiments of Dr. Beaumont on Alexis St. Martin, it may be 
said in general terms that a time varying between three and a-half and 
f our and a-half hours, is usually required for the digestion of a meal 
of mixed f ood. In some cases six to eight hours, or even more, may 
be required, whil8t iish and certain light articles of diet are digested 
by most people in about an hour. 

We may 8ay then, that in order to maintain health and vigor : 

(1.) The food taken must be sufficient in quantity. This implies 
in the čase of adults, from 25 to 30 grains of carbon, and from 1 to 1.6 
grain of nitrogen for every pound of body-weight, but in the čase of 
infants proportionally more of both. 

(2.) The food must be of good quality and digestible. Although 
salt jmik may be digested by the British sailor, the same food would 
probably mean starvation to the delicately nurtured child, or to the 
literary man who takes but little exercise. 

(3.) The food should be properly cooked. Underdene meat may 
give worms. Overcooked meat is difficult to digest, is impalatable, 
and often proves injurious. 
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It niay be remarked that froin 15 to 30 per cent., oi' on aii average, 
aboiit one-fonrth o£ the weiglit, is lo&t in most methods of cookiiig 
meat. TLerefore 8 ounces of raw meat will be sbout equal to 6 oiinces 
of cooked meat. 

(i.) Tliere miist be variety in an efBcient diet scale. In addition 
to the carbon and uitrogen, some 200 to (JOO gralns of mineral matter, 
and some 5 to 6 pints of water are rec[uired ; — in other wordB, there 
ie needed from 2 to 3 pinte of water in excess of tbat coutained in the 
articles of food. 

(5.) The intervale of feeding ninet not be too long. The veiy 
yoTing infaut requires the breast at leaet every two lioura, or if only a 
few daye old, every honr. Older children reqnire food about every 
three or four bours diiring the daytime. Few adults cau dispense 
with three meals per diem. A few thrive well on two, but most do 
better witli four meals daily. 

Ilaving discnssed these general que6tiouB we now proceed tu con- 
sider — 

I, The 8ymptoms of starvation. 
11. Tlie tirne of death in starvation. 
m. The treatment of starvation. 

IV. Tiie pofit-mortem appeai-anceB indicative of starvation. 

V. The diseases arieing from a deficient diet, or an improper 
qua]ity of food. 



I.— The Symptom8 of Starvation. 



iroper 



In ehronic starvation, hunger ie not a marked symptom. On the 
contrary, a loathing of food is more frequent than a deaire for food, 
Similarly in acute starvation, intense hunger appears to be a Eyniptom 
of comparatively ahort duration. 

Bri6fly Bummariziug tho 8yniptom8 recorded, tliey appear to be 
those of great nervous depreBsion. Tho puUe ia uBaa]ly slow and eoft 
(Ctieea 35 and 36), the features coUapsed {CtiJte 36), althongh a flushed 
face haa at times been noted (Casi^ 35), the voice hoIluw (Cajia 36), and 
tlie braath offeusive {Ca«es 35 and 36). 

in the čase of tlje WelBh Fasting Girl, Nurae Clinch " first per- 
ceived a peeuliar smeli about the bed on tiie sisth day of tlie wfttch- 
ing." She says. " it wag not like the ueiial smeli of death, and I can- 
not describe what it wa8 like." It wa8 not urine, nor did it arise from 
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tlie f eathers of the new bed, f or " after the bed wa8 changed I stili 
perceived the smeU." 

Very often, in cases of starvation, the breath for some dajs before 
death has been described as unusuallj cold. A marked debilitj with 
great languor {Čase 36), listlessness, irritability {Čase 16), despond- 
encj and a tendenej to start at noises or bright lights {Čase 18), has 
been commonlj observed. 

In some cases the ejes are said to be fierce-looking, and the pnpils 
widely dilated. The skin usuallj is harsh and dry, and if the person 
be plump before starvation, it will probablj soon be fonnd to hang in 
loose folds (baggy) over prominent bones. {^'Med. Press amd Cvr.^^ 
1880, L, p. 210.) Very frequently, especiallj in chronic cases, the 
skin becomes covered " with a brownish filthy-looking coating, almost 
as indelible as vamish.'' One most marked eharacteristie of slow star- 
vation is the acutely lined character of the wrinkles on the f aee, assum- 
ing, in fact, the appearance of deeply cut lines. The hair in chronic 
cases has been recorded as growing mia8ually long and rapidly over 
the body. (" Med. Press OAid Cir.;' 1880, L, p. 210.) 

There is often distressing palpitation, with tmnitus amrvu/m.^ illu- 
sions and double vision {Cases 18 and 36), and even temporary blind- 
ness. {Čase 6.) Great emaciation (showing itself e8pecially at the 
nates, the thighs, the orbits, the neighborhood of the zygoma, and in 
the neck and thorax) occurs, especially in the later stages, and arises 
ribt so much f rom loss of f at as from actual wasting of the muscles. 
{Cases 2, 9, 13, 15, 15^ 23, 31, 35, 43, and 47.) 

The muscular weakne8S may become so great that the person is 
unable to move from actual loss of power (a kind of paralysi8) in the 
lower extremitie8 {Cases 8**, 17, 27, 36), althongh such a resnlt of 
starvation is by no means of uniform occurrence. {Cases 15, 31, 
and 39.) The temperature, slightly raised at first, usually sinks in 
the later stages. As a rule the mouth is dry, parched, and full of 
thick tenacious šaliva, and the thirst intense. {Cases 23, 32, 34, and 
35.) 

The pains and irritation in the stomach, sometimes increased and 
sometimes relieved by pressure, are usually troublesome {Cases 31 and 
36), although they are not of such a nature as to give the patient the 
sensation of hunger, but rather the reverse. In some chronic cases, 
convulsions {Cases 6 and 35), ending in dementia (furious delirium) 
{Cases 8'^ and 18) have occurred. Dr. Taylor ascribes this latter con- 
dition either to a tropical climate, or to the person drinking wine, 
špirit, salt water, or urine during the period of abstinence. (Bostan 
and Orfila, " Coiirs Elementaire d Th/giene^^'* I., p. 283, etc., and 
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" Medeelne Legale" L, p. 415 ; *' Medical Tbne« and GuseUe" Harch 
30th, 1861, p. 3i4.) 

In Bome cases a train o£ nervoua affections have had theii- ending 
in fatal coraa ( 6'«*«« G and 34), whilst in otliers, the iniiid has remained 
clear, and the intellect unclouded, to tlie very last. {Cases 10, 11, 15, 
and 15*.) 

Aa a rule the bowels are exceedingly coative {Casea 10, 13, 23, and 
36), and eometimee cease to aet altogether, {Cases 6, 8, 8*, 9, and 31.) 
If they act at aH, the fisces are nsually ema]], liard, dai'k colored, and 
dry hiraps, that cause luuch paiu in the passing. The state of the 
urine depends 8omewhat on whether the person abstahis froni lignids 
as vreli as aolids, and the qnantity of iiquid takon, Thiifl in eouie 
cases no nrine seems to have been passed at ali {Caaea 6 and 8) ; in 
others vhat wafl paased wa8 verj pale and seantj [Cmts 8*, 9, 10, 23, 
and 26); whilfit again, in other cases, it has been recoi-ded as higli- 
coiored, becoming very turbid on standing, — in other worda very con- 
centrated. A peculiar aromatic odor of the urine haa Leen noted. 
The absenee of albnmen has also been remarked. (Caat« 9 and 31.) 

It will generally be noted that the body feels ix)]d, and that occa- 
8ionaUy pnrple e.vtravasationa (petechiie) are to be fonnd on the skin. 
(Orfila, " Com-a de Med. Zegale,'" p. 415.) The mucoUB membrane o£ 
the outleta of the body (anus, nostrils, vagina, nrethra, etc.), are fre- 
qnentiy red and inllanied. 

Dr. Comish (Surgeon- Major) gives the foUowing aa the eonditiona 
resulting froni chronic starvation : — (a) emaciatiou and loss of bulk; — 
{h) disappearance of the subcntaneone fat, and in females absorption 
of the mamrnse ; — (c) amemia ;^(,'l) swollea and ulcerated gnms (this 
condition of latul ecur-vij occurred in a large proportion of the casee 
noted) ; — {e) gi-eat teDdency to nlceration and alonghing on the receipt 
of alight injiiriea; — {/) anasarca (in a conaiderable number of the 
caaea) ; — {g) dry scnrvy, with pigmented patcliea on the skin ; — (A) 
bri8tly discolored hair ; — (i) an aspect of great hebetnde and deprea- 
sion ; — {j) a cronched attitnde, the limbs being gathered in on a simken 
abdomen. (" L»ndon Med. liecord," 1879, p. 170.) ^j 

Some of these Bymptoma, require more detailed notice : — ^^B 

{«.) Thejndse. At firat this is a little quickened, biit in the laier 
stages it becoraea Blower {Casee 23, 31, 35, 36). On tlie approach of 
danger, it usnally becomes greatly quickeDed. On thia point Dr, 
FowIer, in his " Ifiston/ of the Welsk Fmting Girl," remarks, " Aa- 
suming the averaga pnlse of Casper'8 prisoner {Čase 36) to have been 
from 70 to 75, ae it ordiiiai'i]y is at that age, we get oa tke &EtJh. dn^ 
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of absolute starvation a rise of from 13 to 18 beats per minute, which, 
on tlie eiglith day is augmented bj 8, or in aH abont 21 to 26 beats 
over and above its natural rate. On the second day of the f asting, 
Sarah Jacob'8 pulse had increased 14 beats, on the third 26 beats, on 
.the fifth 54 beats, and on the seventh day 74 beats, in rapiditj. Sex 
and temperament may have something to do with this di8siniilarity." 
Dr. Fowler accoiints f or the apparently normal rate of 76 on the tenth 
day in Casper'8 prisoner, from h is having taken some sugar and water. 

In the čase of imprisoned pitmen, an impure atmosphere no donbt 
contributes to the 8low pulse rate. 

(^.) Temperature, Chossafs experiments on the temperature in 
starvation, wUl be f ound in his " RecJierchea eoDpervmentales sv/r Pmcmi- 
tion^'* a memoir presented to the Academy of Sciences in 1843. (See 
also Wunderlich on " Temperature^'*^ !N'ew Syd. Soc.'s Translat., pp. 
135-6.) The temperature in starvation is generally lowered, but to 
no great extent in the earlier stages. Thus on the fifth day the tem- 
perature in Čase 36 was recorded as normal. The general depression 
is rarely more than from 0.5° to 2° F. (= 0.3° to 1.1° Cent). Forget- 
fulness of this fact led some of the medical men wrong in Sarah 
Jacob's čase. It is very probable that in certain stages of fasting, 
there is a slight increase of temperature [pyrexia]. The loss of tem- 
perature is most remarkable, however, on the last day of life, when it 
sometimes amounts to several degrees (collapse). But even this is not 
alway8 the čase, f or I have myself seen a čase of chronic starvation 
where the temperature was normal to the very end. Dr. Carpenter 
shows that in Chossafs experiments, the daily variaMon or fnictucUion 
of temperature is greatly increased. 

When f ood is taken af ter prolonged fasting the temperature rapidlj 
rises. 

(7.) L088 of weight. In starvation, loss of weight is inevitable 
{Cases 2, 9, 13, 15, 15*). Thus in Čase 31 (one of voluntary starva- 
tion), the man lost seven pounds during the first six days of his fast 
(= 1.17 pound per day). Dr. Tanner's loss of weight during his for1y 
days' fast, was said to be at the rate of 1 Ib. per day {Čase 48). It was 
the appeal to the balance that proved the imposture in Čase 2. 

But it is important to consider to what extent loss of weight, con- 
sistent with life, may extend : — 

In Chossafs experiments (" RechercTies eapermientales sur Vmcmi- 
tion^'* Pariš, 1843, p. 21), the average loss of weight that occurred in 
healthy warm-blooded animals between the commencement of starva- 
tion and death, was 40 per cent. In other words, an animal died 
withont the intervention of disease, when it had lost two-fifths of its 
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body-weiglit. The resnlts obtalned show considerable variation de- 
pending chiefly on the ainoiint of fat, thoae animals loaing moBt in 
wliicli tlie fat waB in the greatoat abundaiice, w!iilBt at the same tirne 
they lived the longest. 

Taking 40 per cent. aa the mean, M. ChoBsat obtained the follow- 
ing curioiis results aa regards the relative dbiiinntion o£ the eeveral 
tisBucB and organe o£ the body : — 



Parts ivhicli lose inort tban 40 per oeut. 

Fat 93.3 

Blood 75.0 

Spleen 71.i 

PancreaB G4.1 

Liver 52.0 

Heart 44.8 

42.4 

3 of locomotion 42.3 



Psurts nhioh loee Icai than 40 per cent. 

Muacular coat of stomach. . . , 39.T 

Pharyiix and cesophagus 34.3 

Skin 33.3 

KidnejB 31.9 

Respiratorf apporatus 22.2 

Osaeous evstem 16,7 

Eye8 10.0 

Nervone ayatem 1-9 



ABBnmiiig theee i-esnlts to be applicable to human beings, it foi- 
]ow3 that if a inaii weighing 144 Iba. loBea ■weight contiiiuonalj at the 
rate of 24 ozs, per week {= 6 Ibs. per inonth), lie miist die within 
tvelve moutlia ; — or given a normal weight of 120 Ibs. a person conld 
not live tliree j-ears witb, an annnal loss of 20 Ibs. The enormous 
importance of theae f acta to practical medicine, has been dealt with in 
great and careful detail bj- 0r. Dobell. (See "Loss of Weight, Biood 
Spitting, and Lung Diaeaee.") 

In the Stannton čase {Čase 41), tlie woraan after death weighed 74 
Ibs. ABsoming 120 Ibe. to bave been her normal iveight (ealcnlated 
from her height), it followa that she lost 46 Ibs., or as nearlj- as jiosBi- 
ble two-fifth8 of her weight— a resiilt strictlj in accord with Chossafs 
experiments. But it woald seem from reeorded cases that the bodj'- 
weigbt in human beings may fall below 40 per cent. Thna in Cane 
15, one of enforced fasting bj- disease, the body-weight fell in ten 
inonths from 120 to 60 Ibs., and diiring the succeeding seven niontlis 
(at the end of which time the man died) to 40 Ibs. TJie čase is i'e- 
markable from the circumatance that the man wa!ltcd about to withiii 
tliree daja of his death. One caimot help thinking tbere miiet liave 
been aome error in the weigliing. 

Again, in famine. Dr. Cimningham (" Lcnu/o-n Med. JitKord," 1871*, 
p. 171) records that in a series of observations made by him, tlie 1m» 
of body-weigbt fell from 20 to 40 per cent., fat and blood (the latter 
in bulk rathcr than in any Bpecial eonstituent) disappearing in greater 
proportion than otlier tisaiies. The spleen, pancreas, liver, heart, and 
intestines undenrent a high degree of vaste (Chosaat, ConiUU.j«AfcV 
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A verj important f act bearing on this subject is the f oUowiiig : The 
tissnes are prone, in chronic starvation, to undergo fatty changes and 
8nb8eqnent absorption (Cunningham), this change spedallj affecting 
the mucous and submucous tissues of the intestines. This condition 
leads to destractive desguamation of the epithelinm, thinning of the 
intestines, and various degrees of ulceration, so that in some cases the 
muscnlar coat is foond to constitnte the lining membrane of the intes- 
tine. These changes are also observed, althongh in a lesser degree, in 
the skin, liver, and kidnejs. (See illustrative of this (Mr. Lucas) 
"Lancet,'' August 9, 1879.) 

When food, in proper qnanti1y and qiiali1y, is taken after a period 
of starvation, the body-weight increases. Thos in Čase 43 a starved 
child, when properly fed, gained 3 Ibs. in fonr days, and 10 Ibs. by 
the end of the montli, whilst in Caae 47 a starved girl, set. 13^, gained 
weight at the rate of 5 onnces per day for 129 days. The increase of 
weight in sach cases is gradual, becausc tlie powers of assimilation be- 
come weakened by the fast. And the longer the fast, the more gradoal 
the increase, because the weaker is the digestive capabilil^ from an 
increasing atrophy of the digestive organs, and more especially of the 
pancreas. In Caae 31, one of acnte starvation in a healthy man, the 
loss of weight resulting from a ten days' fast was said to ha ve been 
made up by three days' food. 

In Čase 31 the nrea excreted dnring the third, fonrth, and fifth 
days of the fast amonnted to 294.6 grains per day (or 2.9 grains per 
Ib. body-weight), whilst on the f ourth day the qnanti1y excreted wa8 
eqaivalent to that passed on the third and fifth days together. Banke 
fixes 2 grains of nrea per Ib. of body-weight as the quantity daily ex- 
creted during inanition. 

And here the important question arises, viz., what onght to be the 
weight at a given age ? * The amerage weight at different periods of 
Kfe will be f ound in a Table on page 145. 

^ The mean weight of man is (M. de Parville ** Union M6d.," Sept. 2, 1880) abont 
•^0 kilos. This is made up as follows : — 

Muscles and accessories 31.0 kilos. 

Skeleton 12.4 " 

Skin 5.0 

Fat 12.0 

Brain 1.4 

Thoracic viscera , 1.2 

Abdominal ditto 4.0 



<« 

(i 



(( 



67.0 
The remainder consists of hlood. 

The total weight of the liquids is 40 kilos., and of the solids 30 kilos. 

In 24 hoursthe body, he states, loses2 kilos. 700 grms. of water, 250 gnus. of car- 





In iising tables of this kind, ]iowever, great alIowance inust be 
made for preniature birtb, for congenital ejpbilis (wliicU bas a ten- 
dencyto retard growtb, developraeiit, aud piiberty), and for 
BHch ae phtbisis, tabes nieseuterica, reccnt attacks of fever, etc., ali of 
wliich would teiid to pi-oduce a less weight tban tbe average of normal 
hea]tby casea, and on tlie otliar hand for obesitj as an inflnencing coii- 
dition in tiie opposite direction. 

Given, liowever, a caae sucii as Caae 47, wbere a girl of 13 was 
found to weigli only 35 Ibs., wliUBt lier weigbt at tbat age sbould bave 
been 71.5 Ibs., sbowing a deficiencj" of 36,5 Ibs., — and furtlier taking 
into Gonsideration tbe faet tliat wlien pi'operlj fed lier bodj-weiglit 
graduallj inci-eased, tbe loss of ^eigbt must be regarded as strong 
jtrimiijhoie evidence of insufficient food liaving been allowed. 

But important considerations arise wheii we regard losa of ■weigbt 
and consecjnent emaciation foi-ensicallj : — 

Andj¥?'«i, there jiuij/ be greal emaciation, viithout etarvation heinff 
the cause of the emaciation. TIiiis in Vase 42 tbe medical evidence 
vas that the child died of etarvation, althongh itwae admitted tlmt it 
enfEered from estreiue diarrhcea. Tbe fact tbat diarrboja inigbt itself 
prodnce emaciation and bloodleaenesa seems to bave been overlooked, 
and tliia althougli ali the tinie food wa3 being given. (Cbossat, p. 
153.) Again in tbe Stanuton caae {Čase 41) tbe emaciation waa un- 
doubted!y extreme ; bnt tbe question here wa8, not the e.\istence of 
emaciation, but, did tbe emaciation necessarilj indicate starvation ? 
Good authorities (Drs, Greenfield, Bristow-e, etc.) considered tbe death 
of this woman was probablj due to tubercular meningitis, and tbe 
post-morteni undoiibtedljr snpported tbia view. Dr. Greenfield has 
ahovvD tbat emaciation may result from tbia disease. (" Brltish Med. 
Journal," Oct. 20, 1877.) The real fact is, emaciation does not prove 
etarvation, becaiise emaciation may occm- wbei-e the supply of food has 
]ii unlimited. 

Bat 86Condly. There inay he very little mnaciation, and yet the 
death reanU/rom starvation. In the caae of tbe 'WelBh fasting girl 
(Čase 1) it was noted that at the tirne the strict watcli was instituted, 
tbe girl ■v/&&plump. Slie died on tlie eigittb day of the vvatch. The 
counsel for the defence made mnch of the fact — aa proof againat the 
theory of tbe proaecution that the death of the girl was due to starva- 

bon, 2.') grms. of nitrogen, and 35 of miDerol mntter. Ta balanc? eipenditnre, tli« 
I \>oAy needfl ."KKI grme. of drv aliment, OSO grnis. of oxygen, »nd 2,300 gnus. of waler. 
1 Jn tbe prolonged tt&l of a fnl man, lia has at li!9 diKposKl al>out 13 kiloa., and lie loses 

dlilj about 300 grma. of carbnii and of nitr^^vu. In 15 kilos. »e have IM) tim«g 300 
I BrmB. — tliat ia, absolute eiliaiution vould iiot takti plom for SO davB. 
' ToL. II.— U 
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tion — tliat a thick lajer of fat wa8 foiiiid in some parts of tlie body, 
aud that no thinning or atteiiuation of the iiitestines wa8 disoovered. 
But the truth is, tliat these couditious, as Dr. Fowler has pointed out, 
are perfectij cousisteut with deatli froin starvatiou in the čase of a 
^^plufnp " girl, who dies af ter eiglit dajs' entire deprivation of food. 
(Dr. Fowler, " Lamet;' July 30, 1870.) The absorption of fat 
(whether complete or not) will depend on the amount of fat previouslj 
existing, and on the interval between the commencement of the pro- 
cesa of starvation and the death. WJiere <jf*e(U emaciation oceurs is 
af ter l(yng deprivation f rom food (chronic cases), but not necessarily in 
acute cases. (See Fowler.) 

nii/i*dly. An important question maj arise as to the museular 
power possible in cases of starvation. On this we note that in most 
instances, exhaustion is such tliat physical exertion is rendered impos- 
sible. {Cases 17, 27, and 36.) In CaseSS the exhaustion was so great 
on the eighth day, and in Čase 27 on the eleventh day of the f ast, that 
the men (adults) were nnable to move. On the other hand, in Čase 15, 
one of chrofiie starvation lasting for 17 months, tlie man was able to 
walk about within three days of his death, whilst in Gase 31, one of 
acute starvation lasting 5^ days, the man is recorded as taking hisusual 
exercise for an hour daily. Similarly, Dr. Tanner is recorded as tak- 
ing daily exercise during his voluntary fast of 40 days. {Čase 48.) 
On tliis question we woidd note that the presence or absence of scurvy 
would materially affect resnlts. 

In Čase 39 a question bearing on this point is recorded. If the 
starvation for the 28 days had been complete, it is doubtfal whether 
sufficient strength could have been retained to perf orm the acts stated ; 
stili, even under such circunistances, it is not absolutely impossible. 
But the possibility is rendered a probability, considering that some food 
had undoubtedly been taken during the time. Every čase must be 
considered on its merits, and the chief point in such question8 is, what 
was the eondition {i.e,^ plump or thin) of the person on starting. 
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II. — The Time of Death in Starvation. 

Tbe factors to ha corisidered iii auBvvering the (^iietitiou, Ilow long 
does Btarvation take to kili i are iiiimeroui!. Of these iiiay be nien- 
tioned— ' 

(o.) Coiniitioii o/ Jiody. — Tlius, otlie]- tliings being ctjiial, fat i>i;i- 
flons bear privatioii loiigest. {CnKe 1.) 

" Tliere is a well-kuown ease of a fat pig wliieh wa8 biiried in its 
8ty for 160 da^s, uiider tliirtj feet of the chalk of Dovor cliiF, which 
wa9 dugont alive at the endof tliat timc, rediiced in weiglit from ItJU 
to 40 poiinds, or iio less tliaii 75 perceiit," (" Tmnsaaticm of IJn- 
lueaii iSocč^ii/," Vol. XI., p. 411.) T liis extraoitlinary prolongatiou of 
life inay be attribiited to the retcntioii of tlie /ii^at of tho bydy hy the 
non-condueting power of the chalk, also to the rctentioii of itn nioistiii-e 
by tlie eatui-ation of the air in the iuiinediate vicinitj;', and to the le- 
etriction of the animal'8 inovements. (Cai-peutcr'« " Pftijatolof/i/,^' !Note 
to p. m ; Hoiu'8 " BeKCi-lptlon, of J)oee,;" 2d ed., 1819, p. 24.) 

(^.) A<ix«s to Fi-enh ir«fo/'. — Ali agi-ee that life is pi-olonged if the 
SHfferers from want of food can obtain water. (^f tbis fact, the ilhin- 
trations are niuiiberleHs. 

It is statcd that in experinient8 on btarvation tried on honscn, it was 
foiind that they woiild hold out for 'lo dajs if eupplicd witb water, but 
that tliey coiild barely live 5 day8 if no water waB given them. (5Ir. 
<T. Fleming, in " Vel^rinafij Jwifiuci" September, 1880.) 

{;■.) Age. — The statoment of llippocrates' that " The old bear waiit 
<if nouriBlunent beet ,' those who have attained tlio niiddle period of 
life the neji in degree / those who have just arrived at puberty are /'"« 
able to endure it ; but that of aH ages, childhoo«! is the h'ad capable 
of snstaiiiing huuger, and uf childreii the more Iively are the least 
capable," seema bonie out both l)y espericnce, and by the esperiinents 
of Choesat and other@. It takes vei'y littlc to kil) an infant by kceping 
it away from the Ifreast, or if it be a little older by giving it insufficient 
or impropcr food. 

(«.) Waniith will, to a liniited estent, take the plaee of food. 

(i.) Ili/bamatum. — Dnring hybernation, die digestivo, respiratory. 
cireiilatory, and nervons fimctionB, if not enspended, are more or leee in 

' Bellotfs translation, " Aphoriama," Lib. L, No, 13: — "Tipems (t>^opti ivra 
ntvrthir ^^ikti ' Siiripor, ti >ca0tm|iciJT(T ' liKurm fififKuia' niurmrU fidAurra multa 
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abejance (Vol. L, page 28). There are (as we have el6ewhere said) 
conditions of human hjbemation (catalepsj, hjsteria, etc.) occasionallj 
observed, more especiallj in yomig girls, that maj acconnt 8omewliat 
f or the remarkable stories of tbeir long fasts. Clearlj, howeyer, at 
night-time and dming sleep mnch less f ood is reqTiired than during the 
activitj and bostle of the daj, indicating that the reqmrement8 of the 
bodj for nourishment mider such conditions are lessened. 

The long period that the insane will at times snbsist withoat f ood 
is remarkable. ^ 

((f.) The Atmosphere in w7mh the Peraon is jplaced. — ^Thus in the 
čase of imprisoned miners, no donbt life maj be prolonged nnder pri- 
vation, the vital functions being materiallj lowered from the air eon- 
taining an excess of carbonic anhjdride. {Cases 17 and 23.) 

(17.) Previovs cmd Edstmg HeaUh. 

{0.) fVhether the Privation ia assooidted vrith general lUrtreatmeTvt. 
{Caae 46.) 

(*.) Wfieth€7' the Fast ia com/plete or notj and whether avhject to medi- 
cinal iMerferenoe. — Thus in Caae 6 morphia injections eeemed to aet 
as food. 

Of the recorded cases of death from starvation (without taking 
into accoont, however, access to water) the"f ollowihg are the periods 
of death : — 

From the 7th to lOth daj inclusive, 4 cases. {Caaea 1, 16, 32, and 33.) 



llth 
18th 
31st 
41st 

5l8t 



15th " " 9 

30th " " 4 

40th " " 2 

50th " " 3 

60th " " 3 



{Uaaea 18, 23, and 34.) 
\Caaea 18, 27, and 40.) 
{CoBea 8 (•) and 8* ) 
\Caaea 7* 15* and 38.) 
{fiaaea 10, 28, and 35.) 



Of men incarcerated in mineš or other close places, recoverj is re- 
corded af ter 8 dajs {Caae 20) ; after 9 dajs with water and in a com- 
preesed atmosphere {Caae 24); after 12 dajs with water {Caae 23); 
after 14 dajs {Caae 21) ; and after 23 dajs {Caae 17). 

Recoverj is also mentioned as occurring after 20 dajs {Caae 22) ; 
after 28 dajs {Caae 39) ; after 40 dajs {Caae 48) ; and after 90 dajs 
{Caae 14). In each of these cases the person had access to water. A 
čase is also recorded bj Dr. TVillan, in Dr. Winslow's paper alreadj 
referred to, of a 61 dajs' fast witli water, where death occurred on 
the eleventh daj after commencing to take food. In Caae 25, ten out 
of tliirteon men siirvived after 12 dajs witliout either food or water. 
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In those wlio liave atlempted voliintarj starvation, it was observed 
in one čase that the person was rapidlj sinlang at the end of i) dayg, 
biit i-ecovered on being corapelled to take food {Ca^ 2) ; and that in 
two other cases, the individnals were nnable to abstain longer from 
food tban 5^ daya in one čase {Čase 31), and 11 daje in a Becond (Čase 
36). 

'We need on]y note that there are niany cases on record of faeta 
oceupying inon|lis and even jears, ali of whicli, however, muat be ac- 
cepted for wliat tliej are worth. (Caaes 3, 6, 7, 8 ('), 9, 11, and 29.) 
The extraordinary fasts of the Faqneera in the Panjanb appear to be 
an exhibition of conjuring. (" Medical Tiinea und Gasette" 1870, 1.) 



III. — The Treatment of Starvation. 

ThiB brieflj ia aa follows; — Wlien food lias to be administered 
after long privation, it bIiohUI at first be given in Binall guantities, and 
in a form easily assiniilable, 6Hch as beef-tea, good Bonp or broth, egge, 
milk, wine and water, orweak špirita, gi'adually going on to fish, nieat, 
bread, and vegetables. If treatment is not effected cantioii8ly, tliere 
ie cousiderable risk of injury. The popular bnt fallacioua idea ia, that 
in Bnch casea you can 8earcely give too uiuch ! 



—The Post-mortem Appearances Indicative ofi 
Starvation. 



Our knowledge of theae ia mostly derived froin chronic cases. 

Eigor -mortia haa been recorded as well marked. {Čase 13.) 

CondUum. — In Času 1 (acnte starvation) the body waa plnmp. 
(See page 309.) In chronic cases the body is inTariably sbrunken and 
greatly emaciated, and there is an almoet entire abseuce of f at. ( Va^es 
6, 12, 13, 41, 43, and 45.) Sometimea one part becomes mncli more 
emaciated than another, as thongh the drain of the Byateui centred 
iteelf on that part. {Čase 7*.) 

The iS^tn.— Thie is sometimes shrivelled, and emita a diaagrccable 
odor (page 303) ; at other timea it ia covered witb a coating of browii 
material. (Page 204.) As a rule, it is ditBciilt to eeparate the ekin 
from tbe subjacent muacles. 

J7i£ Mitsde« are commonly soft, pale, and wasted. {Casea 13 and 
35.) 

STia Brain hae beeu varionslv i-ecorded aa healt}iy and finu (,Ca«« l.\., 
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as pale and 8oft {Cases 35 and 45), and as oongested. (Oa9e 12.) Effa- 
Bion on the siirface wa8 noted in Ca^te 13. 

Many jears ago some of tlie prisoners at Millbank were pnt on a 
verj spare diet, from wliich animal food wa8 excladed. (Page 217.) 
At the post-mortein of those who died, ^^ inereased Tascniaritjr of the 
brain and its membraues, eombined freqaentlj with effasion of flnid 
' into the vcntricles and betwoen the membranes '^ wa8 f onnd. Oreat 
injection of tlio membranes of tlie brain has also ||pen reeorded in 
eases of starvation. {Ca^s 1 and 12.) 

The Lmigs have been commonly reeorded as healthj, althon^ oon- 
tracted. {Cases 1, 12, and 35.) Sometimes tliej have been said to be 
somewhat pale and bloodless. {Ca^e 45.) 

21i6 Ileart is not generallj quite emp1y. Sir Thos. Watson sajs : 
" Afterdeath by starvation, the heart is not fonnd to be so much eon- 
tracted, nor so nearly enipty, as after death by sndden and o(^ions 
hemorrhage." (" Priiiciples and Pf*actice of Phjfsicj* p. 65.) It is, 
however, U8iially more or less eontracted {Casea 12 and 41), and some* 
times soft and bloodless. {Ca^s 30 and 45.) 

T/ie Thfipniis Gland in ehildren (and in animals generally) that 
have been badly fed is usually of large size, and during lif e very per- 
sisteut. 

The (Rfojyhai/i(ft, — ^This is usually small and eontracted. {CiMses 6 
and 38.) 

2%e Stoiiiach. — Tliis has been reeorded as natnral {Čase 35), as 
small and eontracted {Čase 6) (a condition in which we have ourselir^ 
nsnally observed it) as eormgated (Čase 12), as loose and flabby {Čase 
28). As regards its contents, it has frequently been found to contain 
a little dark gelatinous fluid. {Cases 1 and 6.) 

Tlie StnaU Intestin^s. — ^These are generally eontracted both in 
tlieir length and calibre, and are eommonly thin and transparent. 
(Cases 12, 28, 30, 42, and 45.) This was seen in a very marked de- 
gree in those that dicd diiring tlie Irish famine. They are sometimes 
veiT friable. {Cases 13 and 35.) An injected condition has also been 
reeorded. {Čase 35.) Sometimes they are emp1y {Cases 1, 30, and 
41), but at other times thev contain a little dirty mncus. {Čase 6.) 
Sometimes they appear to be distended with gas. 

Tt mnst be remembered, however, that a thinning of the intestines 
occiirs in ali long-continued wasting diseases. On the contrary, in 
aciite starvation the intestines mav appear norpial. {Čase 1.) 

The Lai*ge Intestines are UvSiially transparent, and sometimes nor- 
mal. {Casc 35.) Tliey frcijiientlv contain hard fecal matt^r. {Cases 
1 and 35.> Sometimes thev have been fonnd distended with flatns. 



STAKTATION. 

{CoKe 30.) The reotum has been found congested {Caaf 41), and to 
contain h&rd lunips of fEeces, whicli in one caec were said to have been 
coated with a wliite-lookiiig mucus. (Vase 6.) 

The Omentum is it8iially transparent, {Cases 41 and +6.) 

The Liver. — Tliia ia usnallj- healthy {Cmea 1, 12, and 13), but con- 
tracted. {Gaee 41.) In one caee {Čase 45) it wa6 i-ecorded as congested. 

The Gall-Bla(l(ler is iisually fnll {Ca«ea 1, O, 12, 13, 28, 35, and 
41), and there is often cadavoric t'xudation of bile. {Cases 13 and 30.) 
In Čase 45 the gall-bladder was recorded as empty. 

Tlie K^idnei/s.—TiieBe liave been i-ecoi-ded as liealtlij-. (Casea 1, 
12, 13 and 45.) In Caac 6 tliey \vere said to have been eongeeted, and 
in other cases pale. 

The iSple-cn has been rooorded as healthj. (Ca-He 1.) 

The Pancrea«. — TLis is invariablj atrophied, and in some cases to 
such an extent ss alniost to hc wanting. {Caac 40.) 

The Bladdei- is invariably cmptj- {(7ffae 1), and sonietimes inuch 
atrophied. {Čase 6.) 

nie Ifterus. — Softness and relaxation of the tissues of the ntems 
often i-esiilt froin chronie starvation and defeetive niitrition. Uence 
follow tiexions. (Seo Graily IIewett, " /.atuvt" 1879, I,, p. 38.) 
(«,,» 6.) 

A eontracted etate of tlie stornach aud bladder, a shrunken and 
transparent eondition of the intestines and omentnm, with a more or 
lesa atrophied, but otbcrwiBe healthy oondition of the viscera (Caae 49), 
appear to be the prominent post-mortem BymptoiuB remarked 
death from starvation. 






-DIseases arising from a Oeficlent Diet 
Improper Quality of Food. 



We note lirst of ali, that food of bad quality may produce actiiiil 
8ymptoine of acute poisoning. 

Some fonns of vek-/i {Lathijrue satimis&n^ L. oicera), used as food. 
appear at times, wlien taken in large (juantitv, to caiise parapl«^u. 
Bad results (ei^tism) also reanlt from the iise of grain affected with 
ergot. 

PeUaffra, a red ernption attended with great debility, ner\-oUB ex- 
hauBtion, and pignientntioii of the skin, is believed to be caiised bv the 
sporules of a fungiis [aporiiariuDi uiaidis] attacking niaizc, the cliief 
food of tlie peasants in Loinbardy. Other affections have been aa- 
cribed to tlic nse o{ food of bad quality or ali of one kind, and tliat 
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kind not sufficiently nntritions. For example, the exclusive ase of rice 
and of potatoes as articles of diet are known to f avor, if not to prodnce 
olceration of the comea, so common amougst the Hindoos. Shell-fish 
appear to induce orticaria in some persons, even when the fish are of 
good quality. 

0(mt is known to be greatlj favored by the ase of malt liqaor8 and 
imperfectlj fermented wines, and bj indalgence in a highly nitrogen- 
ized diet withoat sufficient mascular exerci8e. Sheamatism is ascribed 
by some to the mal-assimilation of the f arinaceous and starchy f oods. 
Dr. Carpenter ascribes the scrofalons diathesis to the absence of oleag- 
inoas articles of food. 

The power of sostaining enormoas blood-lettings with little incon- 
venience, apparently possessed by some of our anoestors, has been 
ascribed to their liberal ase of flesh meat If this were' the canse (and 
there is little reason to doiibt it), we can nnderstand how osefal, even 
medicinally, were the frequent f asts prescribed by the charch. 

We may now consider what are the diseases commonly resnlting 
f rom the combined effects of deficien(^ and of an improper qaality of 
food: — 

(a.) Sea 8curvy {pv/rpv/ra nautica vd h(Bmorrhaffica). Althoogh 
fatigae and other causes may predispose to this disease, it is certain 
that the absence of f resh vegetables, of f resh f raits, and of f resh meat 
f rom the diet is the principal cause. Of the f oods mentioned, the most 
important is anqaestionably fresh vegetables. As early as 1757, Dr. 
Lind 8howed the efficacy of oranges and lemons in preventing scarvy. 
Forty year8, however, elapsed bef ore the Government made the ase of 
lime-jaice compulsory, as it now is ander the Merchant Shipping Act, 
in the navy.* It is not yet known how lime-juice acts in preventing 
the disease. Potatoes and other fresh vegetables, especially the crn- 
cif erse, and most fruits appear to bave almost a similar power. Fresh 
meat alone is notnearly so efficacioas. 

{/3.) The famine-stricken are of ten carried ofiE by Zcmd purpura 
associated either with general cachexia and f eeble vital resistance, or 
with dia/rrhosa amd dyserdery^ the motions containing undigested food. 
Dr. Cunningham points out that in famine, relief to be of ase mast be 

^ Ztme-juice is the juice of the OUnM limettc^ while lenum-ivAoe ia derived from the 
Cttrtts Umanumf or lemon-tree. Although the linden (sometimes oalled *' lime-tree'*) 
has antisoorbutio properties, it is quite a different plant from the one nuned above, 
which is known as the lime-tree in the West Indies. The author oannot ezpress too 
8trongly the necessitj of a careful examination of the samples used, to determine 
whether they be the trne juice or manufactured articles. 
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early, the tisaues not being readj, as Bauer auppoeed, to resume tbeir 
f unctious eo soon as f ood is provided, but asBUine a degi-ee of itianition 
in whicli tUe power of assimilatiou ia abulislied. (" London Med. Bo- 
tfo?t^"1879,p. 171.) 

(7.) It ia aaid tliat iii Ireland ophihcdmia is a freguent result of 
starvfttion. (" British Med. Journal" December 25tli, 1880, p. 1044.) 
It is iiuportaat to note tbat cases of starvation are of teu associated with 
overcrowding, and tbat such a complicatiou mnat materiallj affect the 
reenit. 

It would appear that although famine maynot nece8BariJy original« 
any speeific peetileoce, it greatly aggravates any epideraie tliat inay 
exist withiit the famine area. 

(S.) Ricket8, and stunting of tlie bones, appear to be due, if we inav 
judge from the remediea wliich prave benelicial, to a defleieney o£ lime- 
salts, phosphates, fatty conetituenta, aud iroii in the diet, (" Lancet," 
1874, L, p. 560.) 

(e.) Rdajm/ng fever and ti/phus are greatlj favored by an in- 
fiuffieient diet. The former of these has gaiiied tlie name of famine 
fe«er. 

(C) Dijsenteri/ and diarrhmi (English cholera), are alao liable to 
Ije prevalent where the diet is deficient. 

(ij.) In cases where patients have been atarved and otUerwiHe badly 
treated, aueh as i-et;kles8ly exp08ed to eold, chilUains are often verj 
severe. (Oase 47.) 

(1.) It haa been snggeated that atarvation may produce inscMvitij. 
(Vide "Lancet," 1874, L, 714.) 

As an illustration of the evils arising fram! a deficient diet, tlie 
foIlowing čase is inatructive: — In 1823 the prisoners in Millbank 
Peiiitentiary had their alIowance of food 8uddeuly redneed from abont 
thirty-two onnces of dry nutriment daily to 21 onnces, aiiimal food 
being entirely diaeontiniied. Althongh the prison vaa cold, and 
aituated at a low level and in a marshy dietrict, it had been previouBly 
cotisidered healthy. But aoon after this cliange of diet, the Iiealth of 
moat of the inmates gave ■way. They lost color, flesh, and strengtli ; 
tliarrhcea, dyseMtery, aiid Bcnrvy set in, and ]aBtly, adyimmic fevera, 
lieadache, vertigo. convnlsions, maniacal deliriiim, and sometimes 
ap(>plexy. The smallest loss of hlood produced fainting, whicli Tvas 
often fatal. Oiit of 8fi0 prisonera, 437, or 52 per cent. were thua 
affectod. It wae fonnd that thoae employed in the kitchen, who had 
8 onnces of bread extra per diem, were almost oxempt {only threo being 
attacked) and f nrther that the addition of 8 onnces to the daily amonnt 
of vegetable food, and Iiali an ounce to the animal, greatly facilitated 
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restoration to health. (See Dr. TAtbam on ^' DisetMes m Jfillbank 
Pmiientiart/,'' 1824; Carpentei^s '^ Phy»wlogy;' pp. 96-7.) (Page 214.) 

Daring the American Civil War, Dr. Jones made dmilar observa- 
tious on 30,000 Federal prisoners confined in Canip Snmpter. Here 
the diet was only one of the canses of sickness, bnt it wa8, nndonbtedlj, 
a powerf ul one. Diarrhcea, djsenterj, 8curvy, and hospital gangrene 
prevailed. (See Aiistin Flinfs " Physioloyy of Man^^^ Vol. H., p. 39, 
1867, and the " Ann. iPIIygiemj^ Jan., 1849, for similar observations 
at the Maison Centrale of Mmes, by M. Boileau-Castelnau.) Anotlier 
experiment on a gigantie scale wa8 imavoidably made daring the siege 
uf Pariš in 1870. {Cone 19.) 

The general effects of the deficiency of food are well sketched 
by Dr. Letheby. " A deficiency of food, e8pecially of the nitrogenous 
part, quickly leads to the breaking-up of the animal frame. Plague^ 
jtestilencej and fmniiie are assodated with each other in the pnblic 
mind, and tho records of every country Bhow how closely they are 
related. The luedical history of Ireland is remarkable for the illos- 
trations of how inuch misehief may be occasioned by a general de- 
liciency of food. Alway8 the habitat of f ever, it every now and then 
beeomes the very hot-bed of its propagation and development. Let 
there be but a small f ailure in the nsnal imperfect 8upply of food, and 
the lurking seeds of pestilence are ready to burst into f rightf al actiTity. 
The famine of the present century is bnt a too forcible illustration of 
this. It fostered epidemics which had not been witnes8ed in this 
generation, and ga ve rise to scenes of devastation and mi8ery which 
are not surpassed by the most appalling epidemics of the middle ages. 
The prineipal form of this scourge was known as the contagious 
famine fever (typhus), and it spread, not merely from end to end 
of the country in which it had originated, but breaking throogh old 
boundaries, it crossed the broad ocean, and made itself painfully mani- 
fest in localities where it was previou6ly unknowp. Thonsands fell 
nuder the virulence of its action, for wherever it came, it struck down 
a seventh of the people, and of those whom it attacked one out of nine 
perished. Even those who escaped the fatal influence of it, were left 
the miserable victims of scurvy and low f evers. Another example, not 
less striking, of the terrible consequences of what may be truly called 
famine, wa8 the condition of our troops during the early part of their 
sojoum in the Crimea in 1854. With only just enongh of food to 
maintain the integrity of the 8ystem at a time of repose and of ordi- 
nary temperature, they were called upon to make large mnscular exer- 
tions, and to sustain the warmtli of the system in the midst of severe 
cold." 



ILLUSTKATIVE CASES. 
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, R. v. Jacob and Wife. — {Carmarthen ftitmmer Asmes, 1876,J — 
(Čase of Sarah Jacob, known aa the ^'elsli Faating GirL — See "Hi8tory," 
by Dr. Robert Fowler.) — S. J. wa8 bom May 12th, 1857. Had a djapep- 
tic attock in February, 1867, and, about a year after, a mild attack of soir- 
let fever, During thia six weeka' LUneBa, she haJ some coniiilBiona of a 
tfltanic character (opisthotoDos), " with rigidity of tLe lett leg," and " for 
nearly a mouth, of ali the muscteB." During tlie same year there appeurs 
to have been repeated abstinence from food for longer or shorter interrals. 
But from October of this year till her death on December 17th, 1869 (a 
period of two jears, two months, and one week), it was affirmed that ahe 
ceased to take any food ! Ali this tirne, howcver, escept the last week, she 
continued plump, and even gained flesh. During the li«tt neok an efli- 
cient watch waa kept, the supervision comuiencing at 3 p.:ii. on December 
9th. 1869. .She tlied on the 17th at a few minutes past 3 p.m. Sbe vas 
therefore entirely Trithout food for Heven days. Tbe father and motber 
were tried and convicted of causiug the death of their child by criminal 
negligenco. The father ivaa condemned to twelve months' imprisonment, 
and tbe motber to six months. The medical men who accepted the re- 
8ponBibility of uiiperiatending the watcliiDg, were summoned to appear 
before the magiatratea on the charge of " killing and skving Sarah Jacob," 
but wQre acquitted, partly because neither the uurses uor the committea 
appear to have asked their adrice, but chiefly, no doubt, because of the 
hiimanity of one of their number. 

Pofi-moTtem appearances.—T^he body jJunip and weU-formed, wlth 
signs of incipient puberty, Beneatb the akin of the chest and abdomen. 
wa9 a layer of fat ubout tliree-fourths of an inch in thii^kneaa. The broiu 
waB healtliy and firm. but the membranes were much injected. Thoras 
h6althy. The stomacb contained about tlu'ee teaspoonfuls of dark gela- 
tinoua fluid, having a alightlv acid reautiou to Utmus pajrer. The small 
intestines were emptv, but the colon and rectnm contained about balf a 
poimd of hnrd fieces. It nas thought that the (ioces inight have been 
there for a fortuight or even longer. Liver healthy. Gall-bLidder oon- 
Biderably distended ^vith bile. Kidneya nud spleen healtby, and tbe blad- 
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der emptj. On looking at the girrs sboulders and armpits, the nght 
shoulder was found to be much more prominent than the other, the lef t 
armpit being suffidentlj hollow to contain a half-pint bottle. [Dr. Fow- 
ler, when he first 8aw her, was of opinion that the girl was a night-feeder, 
and that the parents were themselves deceived at first Discovering that 
the thing could be made profitable, thej were afterward tempted to carrj 
on the imposture.] (Pages 190, 191, 203, 205, 206, 209, 210, 212, 213, 
214, 215.) 

2. " Wil8on'8 Wonderful Characters," and *' Historjr of Tut- 
bury," pp. 321-2. — (Čase of Ann Moore, of Tutburj.) — ^About sixiy 
jears ago, at Tutburj (or Tetburj), in Stafifordshire, certain respectable 
inhabitants of the place Tolunteered to discover whether or not Ann 
Moore, a woman about middle age, subsisted, as wa8 dedared, without the 
ordinaij nutriment of her kind. The watch was continued for about 
three weeks, when it was publidj prodaimed that the Tutburj woman 
" lived entirelj without food." Her emaciation wa8 said to be so extreme 
that the spinal column could easilj be felt through the abdominal walls. 
Her distate to aliment, it was alleged, resulted from a nausea and disrel- 
ish produced by washing the linen of a person afiUcted with uloers. In 
consequence of the ^clat derived from the imsucoess of the watcher8, nu- 
merous visitors, some from long distances, visited Ann Moore during the 
nezt two (or, according to others, six) jears, leaving, of course, their do- 
nations to the extent of about £250. [Beck sajs, on the authoriirjr of Dr. 
Henderson, that she had invested a sum of £400.] In April or May, 1813, 
the woman consented to another watching process being instituted, pro- 
vided the Watoh Committee was composed of magistrates, dergjmen, and 
medical men. Amongst these were Sir Oswald Mosley, Legh Bidimond, 
Dr. Fox, and his son Frands, of Derbj, and many other gentlemen of the 
neighborhood. Two were always in her room day and night At the sug- 
gestion of Mr. Frands Fox, the bedstead, bedding, and the woman in it 
were placed on a weighing-machine, whioh resulted in showing that she 
regularly lost weight daily. At the expiration of the ninth day of this 
strict watoh. Dr. Fox found her evidently sinking, and told her she would 
soon die if she did not take food. After a little prevarication the woman 
signed a written confession, allowing she waa an impostor, and had "ocoa- 
sionally taken sustenance for the last six years." She also stated that at 
the first imsuocessful watch of three weeks her daughter had contrived, 
when wa8hing her face, to feed her eyery moming by using towels made 
very wet with gravy, milk, or a strong solution of arrowroot ; and had also 
with eyery kiss managed to conyey certain portions of sugar from mouth 
to mouth." (Pages 190, 191, 204, 206, 212.) 

3. British Med. Journ., May 28, 1870.— (2>r. Hmry Barber. 



Two caaes of long-continued abstmence froai food, combined with hjs- 
teria and lethargy. One of tiiese continued for eleven inonihe, and the 
seoond for tweiity-Hii week9 ! ! They wei-6 probabIy niglit-feedera at firat. 
One čase died. (Pagea 190, 213.) 




4. Britlsh Med. Journ., July 16, 1870, p. 57; Fowler, p. ag5. — 

{Dr. Ogle.) — Caaes of lijsteria witli pietended fasting. (Page 190.) 

5. Fowlcr, p. 284. — Account of the Sbottialiam Angel, Elizabeth 
8qainel, the impostui^e being detected bj- a propoaal to fire tbe bouse, 
She aftervrard married, (Pages 190, 191.) 

6. British Med. Journ., Feb. 2 and 9, 1878.— (3/r. Orani.)— The 
Market Harboi-ough Fasting Girl. Female, 17. Menatruated at 15^. In 
1872 her digestion ivas disturbed, and she »aserted that she wa9 vmable to 
swal]ow. From thia attack slie afterward recovered and retumed to work. 
In 1873 the inability to 8wallow returaed. She daily sucked, however, 
about 1 Ib. of butter caiidy, and nutritive enemata, with hjpodermic iii- 
Jectiona of morphiti, were administered. In April, 1874, convulsious set 
in. At the end of the year she became inseneihle and lost Ler aight, 
which she recovered IJ j-ear afterward. The convulsiona continued uiitil 
her death (Dec. 14, 1877). 

It seenis that uo food of any kind was taken, and for twelTe months 
no urine or fit^ces paaaed. Hence it would appenr from the report, that 
for a period of 3J yearH this girl Uved on morphia injectiona only (I). 

Poet-mortem. — Body much emaciated. Stomach and teaophagua Bmall 
and contracted ; bowela naturaL Both the stomach and intestinea con- 
tained a Uttle dirtj mucus. There were a few hard lumpa of fieces, over- 
laid with wliiti3h mucua. in the rectnm. Gall-bladder fulL No organio 
diseaae was found in the riacera. The bladder was so atrophied as to be 
acarcely distinguiahftble. The uterus ^na amall, and the ovai-ies mdimen- 
tary. Kidney8 congeated. Brain and cord not esamiued. (Pagea 190, 
191, 204, 205, 212, 213, 214, 215.) 

7. Macmillan's Mag., April, 1871 ; British Med. Journ., May 
6, 187 1, and 1873, II., p. 353.— Čase of Louiae Lat«au (acaaeof ecataaj). 
She waa soid to have taken no nourishment for 20 months. (Pages 190, 
213.) 

7*. Lancet, July 31, 1880. — Female, let. 60. Stout, and in a good 
position of life. Melanchoha. For seven weeks she took nothinfir but 
water. Died on the fiftieth day. At death her limbs were found to be 
Teiy tbin, but the body fairly atout (Page 213.) 
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8. Medico-Chir. Review, 1833 {bom "HofelAiid^s Jotamal"). — {Dr. 
Schmaez.)—{Hee « MecL Press and drcolar,'' Nov. 7, 1877, p. 380.)— (L) 
Female, set 3L For four jears she took nothing solid, bat mstetj wid»r 
and whey. After this she refused even to take liquid8. Fram Maich 18, 
1822, to 1826 she had one motion, and passed urine three times only. A 
Medical Commission in HoUand were appointed to investigate the ease, 
but they conld detect no fraud. 

(2.) (Gase of Anna Gkurbero.) On one occasion she is said to faave 
passed 40 days without taking any solid or fluid, from inabili^ to swa]]ow. 
From September 25th to January 7th foUowing, she neither ate nor diai&, 
nor had any relief by bladder or rectum. The catamenia, thongh r^^nlar, 
were sparing. Death occurred from exhaustion. (Pages 205, 212, 213.) 

8*. British Med. Journ., Aug. 7, 1880, p. 214.— (2>r. CoUina.) — 
Female, sei 80. — ^A thirty-three days' fast^ during which an average of 2 
ozs. of water was taken daily. Death. Delirium occurred for a f ew days 
about the end of the first week. She slept seven or eight honrs out of 
the twenty-four. Urine scanty. No motions after the third week. (Pages 
204, 205.) 

8**. British Med. Journ., Aug 2, 1880. — {Dr. J. C. Noye8,y- 
Male, sci 34. A forty-five days' fasi No water wa8 taken during the 
last nineteen days. At the end of the forfy-fifth day, the man wa8 found 
to be demented, and the lower extremities paralyzed. (Page 204.) 

9. Lancet, May 7, 1881, p. 755. — ^Beport by Dr. Dougal on the 
Fasting Girl at Ohapelton, 8Bi 14 Not menstruated. No solid food was 
said to have been taken between January 8, 1881, and the dote of repart^ 
May, 1881. Takes water freely, and occasionally sweets. Very emaciated. 
Urine seanty and pale, but no albumen. No action of the bowels for 
eleTen weeks. (Pages 191, 204, 205, 206, 213.) 

10. Medical and Surgical Reporter (Philadelphia), April i, 
1876. — {Dr. J. N. Norris.) — ^Female, seL 11. Suffering from diabetes, 
with hysteria. No food taken for 59 days and nights. Bowels acted once 
a week. Death. Mind clear to the last. During the &st, the amount of 
urine passed became less than normaL (Pages 191, 205, 212.) 

11. Med. Press and Circular, Jan. 12, 1881, p. 36. — ^Female, 
adult Said to have eaten practically no food for 2 years. The aggregate 
weight of solid food eaten during 1880 is said not to have amounted to 
more than 1 Ib. ^Mind clear. (Pages 205, 213.) 

12. Lancet, Nov. 3, 1877. — (Mr. JVhitcombe.) — ^Female, sei 55. 
Acute melancholia. Starvation and death from non-assimilation of food. 
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Piist-mortem. — Great emaciatiou. Membmnes of the broin aud bi-iuo 
itBelf congested. Liinga, liver, aud kicliieyfi small and liealthy, and gall- 
blodder full. Heart small and contracted. Utotnudi con'ugated, and iu- 
tostinea shrunk. (Pages 191, 192, 'iia, 214, 215.) 

12*. Progr*S Mid.. Scpt. 4, 1880.— (i^f. Hoa>;wvUit.)~-}^ <!aBe of a 
boy, ict 12, an idtot, ivho from the age of 2J^ had from time to tirne fost«d 
foi- periods vurjiog from three to tliu'ly-eight days. (Page 1S!2.) 

13. British Med. Journ.. Oct.ao, 1877, p. 559. — (Dr. FMioU.)— 
Female, married, .-et. 57. Lived in a atate of great deetitution for 5 01- ti 
monthe. Gstrenie emaciation. . BowelB contive. yery i-nvenous wlien 
food waa given lier, Death. 

Post-mortem (28 boiu'« after deaih). — Iligor inortis well marked. Ab- 
HCDce of ali ta,t. Tbe inii8t;ular tisaiie was pale aud wa3ted. Omeutum 
transparent. Int«Btines friable. Duodenum stained ivith bile. Liver 
and kidneys bealthy, aud the bile nbundaut. EfCiiuon ou tbe tturface of 
the brain. (PageM 204, 205, 206, 213, 214, 215.) 

14. British Med. Journ., 1880, 1., p. 574. — (31i: /foi«)«.)^Feuiale, 
:ut 71. Paraly8iH, Jan. 20th, 1880. Took no food, but occaaionally a little 
cold water, from the attack to the date of the report (April 17th). (PogeH 
191, 212.) 

15. Canada Lancet, Nov., 1880. — {Mr. Kerr.) — A oase o( enforced 
faating from an <£8ophageal sbicture produced by awallowing a weak lye. 
The patienfe weight in ten montlis decreased from 120 Ibs. to 60 Ibs. 
Uuriug tbe last seveii months of liie enemata of milk and egg were r11 
tliat could be given, aud at death he weighed ouly 40 Ibti. The iutellect 
was clear to tbe end, and he walked about vrithin three days of death. 
Proetratiou, vvtth dfspniea and iiiyncope, caimed tlie fatal euding. (Pagea 
191, 204. 206, 207, 210.) 

15*. Lancet, July 31, 1880. — {Dr. G. Slaniei/ iluirai/.) — Male, adult. 
Unable to take food from cauoer of Btomach. No nourishment token (es- 
cept having lus lips uioistened with cold water) for forty-one dayB before 
death. Great emaciatioiL Continued sensible to witJtiu iweuty-four hour« 
of death. (Pages 191, 204. 206. 212.) 

{Ih-. CoUin«, of Scarborough, reports the death of a female, svt. 80, ut 
tho end of a thirty-three dujs' fast) 

16. Annual Register, 1852, p. 473, Fovvler, p. 398.— (Caee of 
the Patagonian Mlasionarieti in 1851.)— Captaia flordiner left a diary de- 
scribing liiu owii teelingti aod the sufTeringH of those wha vere with him. 
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After nearlj siiteen week8 of insufficient food, the oaptain, who was appar- 
ently the šole survivor, was 8ix or seven days without aiiy food at ali, and 
appears to have died on the daj of the last entrj. 

Another instance of a whole partj having insufELcient noarishment oc- 
curred in FranIclirCs Overland Arctic EacpedUion in 1820-21, down the 
Ooppermaine BiTer. — (" A Narrative of Arctio Disooverj from the Earliest 
Period to the Present Time." By John J. Shillinglaw (Shoberl), 1860, 
quoted by Dr. Fowler, p. 299.) From September Ist to November 6th 
the party had to live on the tripe de roche (a kind of lichen or moss), 
shreds of their shoes, old deer-skins» etc. EventuaQy they are said to 
have had emaciated figores, ghastly countenances, dilated eyeball8, and 
sepulchral voices. " After suffering aoute pains of hunger aU day, at night 
they were sated, in dreams, vdth every lazury. Their tempers grew so 
fretfol that the kindest eipressions were received petti8hly, and Captain 
Eronklin himself admits that he became exce8sively peevish. Each thought 
the other weaker in intelleot than himself, and more in need of advioe and 
assistance." (Pages 204, 212.) 

17. Medical Gazette, Vol. XVII., Nov. 21, 1835, PP* ^^ ^nd 
389. — {Dr. Sloan, of Ayr.) — ^Man, set 65, of spare habit, but vigorous for 
his age, was brought alive out of a coal-mine in which he had been in- 
carcerated for twenty-three days. During the first few days he had had 
access to water " strongly impregnated vdth iron." After this he became 
80 weak as to be unable to move, and unfortimately lay down at some 
distance from the water. (Pages 204, 210, 212.) 

x8. '< Times," February 6th and 7th, 1866. — (Čase of the captam 
and crew of the ''Jane Lowden.") — "A very detailed and evidently foith- 
ful account" (says Dr. Guy) ''of the picking-up at sea of Captain Cas6y, 
commander of the 'Jane Lowden,' timber-vessel, 8how8 that out of eigh- 
teen men, inčluding the captain himself, wholly vrithout provisions and 
fresh water, one survived 11 days, one 12 dajs, one 14 days, two 15 days, 
one 18 dajs, and the captain himself 28 days. Two men appear to have 
died early, furiously delirious ; one (a lad, aei 19), who died on the twelfth 
day, was quite delirious, with spectral iUusions ; two others were delirious, 
and Captain Casey had illusions of hearing." When picked up the captain 
" was pale and thin ; " he sustained life "by drinking as much rain as he 
could coUect by tying his cravat aroimd tiie mast, and when it became 
drenched, suddng it." (Pages 204, 212.) 

19. Lancet, Feb. ix, 1871, p. 2x4.— Cases of starvation during the 
siege of Paxi% in 187a (Fage 21&) 

m.. Nov. a8, 1835. P- 390.-(^- 
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Charles TkomhUl. )—^coTdB of eight men and a boj ahut up for eight 
day8 in a coal-mine. (Page 212.) 

ai. Carpenter, p. 98. — A number of vorkmen, dug out aKve, after 
fourt^en daje' confinement in a cold damp vault under a min in vliich 
they had been buried. (Page 212.) 

22. British Med. Journ., May 18, 1878, p. 739. — {Dr. Coiian.) — 
Male, set 28. Starvation at sea for tiventjdaja. Hia compauion drowned 
liimself on the ninth day. (Page 212.) 

23. British Med. Journ., Jan. 29, 1870, p. 121. — [Dr. Griffith.) — 
A man incareerated (by accident) ia a coal-pit for twelve days, witliout 
food, but able to obtoin water. The pit atmo8phei'e wa8 largeiy coutam- 
inated with carbonic acid. He slept mucU of liis tirne, had one actiou of 
the bowelB, and passed emall quantitiea of vater. 'Wlieu extricated he 
complained most of thirst. He was niucb emaclated, and had a feeble 
pulseotllS. Ha recovered after some week8. On the fourth day after 
he waa reetored, he weighed 28 Ibs. lesa than his ordinary weight (Pages 
204, 206, 212.) 

34. Lancet, April 2t, 1877, pp, 58S, 630. — Tbe oaae of the impria- 

oned minera at Tynewydd, who lived nine dajs in a chamber oicomyressed 
air, without food of any kind, but with plenty of water. 

The lad (who wa8 over 16) bore hie con£nement as well aa the men. 
(P^e 212.) 

35. Guy's Forcnsic Medicine, p. 329. — (Gaae of ahipvreck on the 
Calcnttacoaet.) — Ten out of thirteen men eacaped and ultimately recov- 
ered, after being twelve day8 without either food or water. [No mention 
made of rain-water.] (Page 212.) 

26. Dublin Medical Press, Feb. 2, 1848; Taylor, p. 141.— (/>. 
Donovan.) — Iriah Famine Caaea. (Page 205.) 



27. Aitken's Science and Pract. of Med., p. 744. — In Februarj-, 
1862, a man, 30 yearB of age, wft3 diacovered in a atack, near Morpetb, 
dying from atai-vation. AU attempta to rally Tiim failed. A dlarj' waa 
found in hia possesaion, oontaining entriea of his condition from the 8th to 
the 25th of Febniary, from which it appeared that for aeventeen dava lie 
had twice tasted a piece of bread, but that for the thirteen daya preceding 

Ideath, he hod been entirely without food. During the first ten daja of tbe 
thirteen he wae able to obtain water. On the eleveuth day he found he 
had loat ali motor power in the lower estremities. {Pagea 204, 210, 212.) 
Vol. U.— 15 
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28. Transactions of the Albany Institute, Vol. I., p. 1x3. — (Dr. 
McNaughton.) — The čase of Kelsej, who lived for fiftj-three dajs on watefr 
alone. 

Post-mortem. — ^The siomach loose and fliJ>b7 ; mesenteij and intestdnes 
eztremelj thin and transparent. The gall-bladder falL (Pages 212, 214^ 
216.) 

29. Lancet, April 24, x86g, p. 563. — (Dr, JViUiams, of Sudbuij.) — 
Two cases of starvation. (Page 213.) 

30. Lancet, August3i, 2872, p. 3x2. — ^At the po6t-mortem.on the 
convict Fljnn, who conunitted soicide by starvation, the stomach and in- 
testmes were found to be emptj, the small intestines being contracted and 
stained with bile, and the large distendedwith flatna The heart vas 
empt}% thin, and soft (Pages 192, 214, 215.) 

31. British Med. Journal, Jan. i, 2870. — (Dr. Nu^ioUon.) — A male 
prisoner, a^t 23, refused to take his food for five and a half dajs. He, 
howeTer, took some water on the first and seoond dajs, and on the sao- 
ceeding tliree and a half dajs a small part of his diet His bowelB did not 
act until the eleventh daj. He regolarlj took exercise for one hour dailj. 
Pulse soft and 8low. No feTerishness. On the fifth daj he winoed when 
tlie stomach ^ivas pressed. Urine veij acid with aromatic odor, but no 
albumen. On the fourth daj a large deposit of nrates wa8 fodmd. 

He lost 5 Ibs. during the first three dajs, whil8t on the sixth daj he 
had lost a total of 7 Ibs. (= L17 Ib. per daj). On the tenth daj he took 
his full diet and regained his original weight on the thirteenth daj. His 
bowels were open on the twelfth daj for the first time. 

During the third, fourth, and fifth dajs of the fast^ the urea escceted 
was equal to 294.6 grains per daj, or 21 grains per ounoe, or 2.9 grains 
per pound of bodj-^eight On the fourth daj, the urea ezcreted wa8 
abnost cqual to that excreted on the third and fifth dajs together. On 
the fourth daj, toa the urates excreted v«!e equival0nt to 34 graina 
(l^^a 193, 204, 205, 206, 208, 210, 213.) 

32. British Med. Joum., April 26, 2870, p. 384. — (IFr. Lingen.) 
— Male, mt 58. Voluntair starration for ten daj& I>ied on the tenth 
daj. Suffered trom thirst (P^i^ges 192, 201^ 212.) 

33. British Med, Joum., June 26, 2877, p. 765. — (Mr. lAnoen,) — 
XbJ^ «^ 60. Abaolote refioisftl to take food ar krater. Dei^ on the tenth 

IrfUMt^ Nov. ft, x«7&.— (Or. HacLoif^MM.)— Hale, sbL 2a 



ILX.0STTUT1VE OARES. 927 

Survival, alter eleven <lay8' fasting, witliout water. He (b-ank liia urine, 
liowever, each tirne he Toided it. He onlj felt Iningrj on the seeond daj, 
but suffered intenae tbirat for four daya, after ■which he became insensihle. 
(Pagea 204, 212.) 

35. Van Swieten's " Commentaries upon Boerhaave's Aph- 
orisms," p. 339; American Cyclop£edia of Practical Medicine, 
art. " Abstinence, " by Dr. Hays. Foderž, Vol. II., p. 276. — 

Giiillauine Granet, a prisoner at Trmlouae, reaorted to stamitioa to avoid 
piiniahmeiit. For the first seven dajs, the sjmptoms were not remarka- 
iile, Hifl faee waa fluahed, hia breath foul, and the pulse siuall and feeble. 
After thia he waa compelled to drink Tater occaaionalIy to relieve escessive 
thirat, but in spite of the close wfttch kept over hira he frequently drank 
hia urine, or the ■wwter of the prison keniiel. Hia atrength did not fail 
him duiing tho greater part of the tirne, and ivith varjiug aymptoma of 
constitutioual disturbanee and acute siiffering, he lingered until the fifty- 
eighth daj-, when he espii-efl, after being fom' hoiira in convulaiona. 

Poet-vioHmi.—Tiiain paler than uaual. Lvmga natufah (EsophaguB 
coutracted. The atomatb, ivhich contained a httle fluid, natural, The 
lower portion of the Buiall inteatinea were red, aofteoed, anil highly in- 
jected, and the lai-ge inteatinea were natural, nnd contained feoal matter. 
The gall-bladder waB mueh diatended vrith black, thick bile. The muadea 
ivere much attenuated. (Pagea 192, 203, 204, 205, 212, 213, 214, 215.) 

36. Casper t" Handbuch der Gcricht Med.," 1857, I., 374; 
" New Syd. Society's Translation," Vol. II., pp. 38-29.) — A, 

healthy male pHsimer, tot 3G, after being in priaon for a year, " vowed to 
God to eat notliing more in priaon, come what infty." On tlie fifth day 
hia temperatiu'e vas atill normal, but hia featui'ea were a little collapaed. 
He had at thia Ume singiug in lua eara, but no deliriuin, Hia bowelB 
bad not acted, and he passed but httle urine. On the aeveuth day thei'e 
was nn ill amell peroeived from the mouth. On the eighth day he had to 
be carried to the uight-atool. Pulse 9G. Hia voice was hollow. On the 
niuth day the finieH from hia mouth -wbs more diatinct. On the tenth day 
his pulae was 7(5, and vei7 feeble. He eomplained of double vision and 
Bpasma in the atoniach, reUeved by atrong presaure. " Yeater(lay after- 
noon (the ninth day) and thia moming eai-ly (the tenth day) he had, from 
abaolute neGe8aity, uow and then taken a litUe augar aud water. Every- 
_ thing to-day amells of miUc ! aud in the night, between thia day and the 
^B next, huuger Buddcnly aeized and ovei-powered him, and he ate a bttie of 
^M yefiterday's alloivauce of bread, which atUl lay near hia bed." Thia luoii 
^H then took to hia proper food, aud ultimat«Iy recovered. (Pages 193, 203, 
■ 204, 205, 210, 214.) 

^■^ 37. (Oase commuDicated by Dr. J. L. Laviea.) — A^ovm%tKnffliaft&s!S&>, 
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a prisouer in the We8tinin8ter House of Correction, out of pique or dislike 
to prison f are, YOwed to take no food at alL She kept her resolution for 
nine dajs, when her pulse began to flag. As Dr. Lavies was anticipating 
danger, her resolution gave way, and she asked for food. No bad 8ynip- 
toms followed. (Page 192.) 

38. Van Swieten's Commentaries. — "I knewa womanwho obsti- 
natelj refused ali kinds of nourishment for siz week8, dnnking nothing 
but a little water at intervala, so that at length she perished qaite juiceless 
anddriedup." (Pages 212, 214) 

39. Medical Gazette, Vol. XIX. — {Dr. Cummins,) — (Čase of Eliz- 
abeth Canning.) — ^In this čase the question was, could a girl of 18 live for 
twent j-eight dajs in the depth of winter, without fire, with aboat a gallon 
of water, and no food, except some pieces of bread (amounting altogether 
to about a quartem loaf ), and a small mince-pie and at the ezpiration of 
the tirne retain sufficient strength to break down a window-shutter fastened 
with nails, get out of the window on to a sort of pent-house, thenoe jnmp 
to the ground nine or ten feet below, and finish by walking from Enfield 
Wash to Aldermanburj ? (Pages 204 210, 212.) 

40. Guy, For. Med.» p. 328. — Viterbi^s čase of voluntaij starvation, 
in which life was prolonged for tweniy-one dajs. (P^iges 192, 212.) 

41. R. v. Staunton and others. — {C. C. C, 1877.) — ^The prisoner 
was tried for the murder of his wife (Harriet) bj slow starvation. The 
bodj (63 inches long) ^ras in a Tery emaciated condition. W6iglit after 
death,741b& The heart was small and oontracted. Asmall patch of ta- 
bercular deposit found at the apex of the left lung. lirer small (weight 2 
Ibs. 2f ozs.), buthealthT. Gall-bladder fuH Other viscera healthj. The 
stomach contained imdigested food, the inner hning and the duodenum 
being veir eongested. The intestines were empiy, and contained no food 
or fieces. There was an absence of fat in the omentom, and in ali other 
parts and organs. The reetum was much eongested. 

On removing the akull-oap, adhesions were found between it and the 
dura mater and arachnoid. and between the arachnoid and pia mater, 
lliere wad no appearance of Ivmph or of effusion into the Tentrides or 
CHTities of the brain. There were some small patches of rongh miUet-seed- 
Uke deposit in the pia mater, probablv tubercular. There Tras well-marked 
congestion of idl the extenial blood^Tessels of the brain and of its mem- 
branes and siuu^ie^ The brain itself wa$ firm. healthv, and well presenred, 
with marktHl distiuotiou of white and grev matter, but on the snrface 
bodivv^ Mrere found desoribed as tubeivlea ^Post-mortem siz dajs after 
death!> 
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[Confer " Medical Times and Gazette," 1877, H., p. 391 ; " Britiah 
Med. Journal," Oct. 6, 1877, p. 495.] (Pagea 207, 209,.213, 214, 216.) 

42, R. v. Mills,— (Leicee(er, 1877.) — Charge of manslaughter againBt 
a motlier for neglectiug and starving {that ia, not snckling) har cliild (iut 7 
montJia, and illegitimate). She weiit out ali daj to work, and left the 
father siKpence to take čare of and feed tlie chili He epent the monej iu 
drink. At the posfc-mortem the child ■waa found to weigh 6 ibs., and was 
verj emaciated. The inteatines were small and transparent. The otber 
organe Tvere healtlij-. 

(The fether wa8 not charged ivith manslaughter, but the mothei- oulj ! !) 
("Lancet," Nov. 24, 1877, p. 777.) (Pages 190, 209, 213, 214.) 

43- British Med. Journ., May 19, 1877,— Caee of Calo. Thepar- 
ent8-were convicted at the Old Bailej of starving the child. 

The prosecntion showed that four daya after adniiaaion to the vrork- 
hoiise the child gained 3 Iha, and at the end of the month weighetl 39 Ibs., 
againat 29 Ibs. ivheu admitted. (Pages 190, 204, 208.) 

44. Brit. Med. Journ., March 17, 1877, PP- 34"' 372.— Hefereuce 
to a easeof nianalaughter at Siinderland, for starving a child. (PagelSO.) 

45. Lancet, March 27, 1880, p. 510. — (Dr. Snowball,of Melbomne.) 
— Poat-mortem on a cliild tive weekB old that died of etarvation fi-om im- 
proper feeding. Ali fat absorbed. Brain pale and duid. Lungspalebut 
healthj. Heart soft and bloodlesa. Liver congested. {iall-bladder 
einpty. Sfomach and inteatines pale and attenuated. Kidnejs pale but 
healthj. (Pages 190, 213, 314, 215.) 

46. Guy, For. Med., p- 330; " Moming Chronicle," Feb. 26, 
1853; Fowler, p. 256. — {Mr. Bigg.) — Caseof Mark Coniiah. — Inanili- 
cent food for ahout three months, with Ul-h-eatmeut. Death. 

PiM-mortem. — -Appearancea aa uauaL Body a mere ekeleton. Omentum 
aa clear aa ghiss. No chj-le. (Pages 190, 215.) 

47. R.v. Scott.— (C. G. G.,Augmt1, 1880.)— (5ee " Lancet," August 
14, 1880.) — Prisoner charged witL atarving her sei-vant, let. 13J. The 
girl weighed 35 Ibs. She auffered in the cold weatber from cbilblains and 
sloughing of the toes, ^Vhen removed and properly ted she recovered her 
heidth, and gained weight at the rate of G oz8. per diem for 129 days. Sen- 

Itence : two years with hard labor. (Pagea 190, 204, 207, 209, 217.) 
na 
coi 
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. R. v. Mitchell.— (Oj/o)-d Lent Aagiiea, 1861.)— The prisoner, a 
naval snrgeon, waB charged witii the manalaughter of hia female serrant, 
(tt 24, by withholding from her siifficient food. Tlie appearancea were 
coimietcut with death from starvation, but the medicol ^vitneaaea admitted 
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that mal-asaimilation of f ood might have produced similar appearances, and 
a defence of clironic diarrhoea was set up. The deceased^s own statement 
went to 8how tkat f ood wa8 not witlilield from her, and on this ground the 
prisoner wa8 acquitted. (For detaik see Tajlor, VoL IL, p. 142.) (Pages 
190, 191.) 

48. Dr. Tanner*s Forty Days' Fast. — Dr. Tanner, an Americjan 
phjsician, undeilook to fast for fortj day& The fast, however, wa8 not 
under strict medical supervision, and many have eiq>re8sed a doubt how 
{ar it was genuiue. At the commencement of the iast he abstained from 
drink as well as food, during which tirne he steadilj dedined in weight, 
became emaciated, irritable, and fretfuL He then commenced taking water 
(about 66 OZ& per diem), whioh revived him. Altogether his loss of weight 
was 1 Ib. per daj ; but during one period of three dajs he gained 4t^ Ibs. 
Temperature and respirations normal throughout, and pulse steadj. Dur- 
ing the period of his fast he slept a good deal, took daily exercise, and held 
conversations with friends. (I^ges 193, 206, 210, 212.) 

49. In the ease of a girl, »i 19, who had taken verj little food for a 
period preceding death of nearlj two jears, and who died at last from ap- 
parent eshaustion, I found at the post-mortem the absorption of ali fat 
and an extreme atrophj (although other¥dse not a diseased condition) of 
the whole of the Tiscera. The intestines were verj transparent. In the 
čase of the pancreas, it had almost entirelj disappeared. There were signs 
of tubercular deposits in the mesenteij, but these appeared to be of oom- 
pai*atively recent formation. — (C. Jlet/moH Tidy.) (F^ 216.) 

50. R. v. Morby.— (C. C, 12, l/arc& 25, 1882.)— Morbj was convicted 
be&ire Mr. Justice Ha\vkins of the manslaughter of his son, a child of ten- 
der year& The evidence 8howed that the child died of confluent smaU-pox, 
and that the prisoner, though able to do so, did not obtain medical attend- 
anoa for the chUd during the illnesa It was not proved that this neglect 
caused or accelerated its death, although it was thought that it might have 
done 80, whilst^ on the other band, it vras admitted that medical scienoe 
might have been of no avail. HM that, under theae circumstances, the 
coimotion for manslaughter against Morbv could not be sustained. (Page 
liKi.) 
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properties ot,L9Q 

tirne reqnired for the formaiion of, i. 96 
Adults, height and weight o^ iL 144 
Age, oolor of the hair corresponding to, L 136, 178 
and orime, i. 140 

as determined from the skeleten, i. 136 
effeots of, on certain bones of the skeleton, i. 138 
of heat as inflnenced bj, iL 33 
of, on putrefaction, L 71, 77 
of foetns, table to determine, i. 271 
inflnence of disease on apparent, i. 136 
and marriage, i. 139 
medico-legal aspects of, i. 139 
method of determining, L 135 
old, characters of, i. 136 
and rape, i. 140 

in respect to personal identitj, L 126, 129, 132, 135 
an inflnenoing condition in cases of storvation, ii 33, 211 
and snrvivorship, ii. 28 
and mmatnral offences, i. 141 
Air, death from insnfficiencj of, i. 248 

effects of, on pntrefactive process, i. 75, 76 
Albinism, hereditaij natnre o^ i. 176 
Albinos, hair of, i. 136 
Albnmen, its part in diet, ii. 195 
Alcohol, action of, on the pnpil, i. 36 

condition of face after death from, L 257 
firing point of the vapor of, ii 190 
inflnence of, on pntre&ctive process, i 77, 89 
and longevitj, ii. 8, 16 
AiiESsa St. Mabtin, experiment8 on, ii. 202 
Alkalies, condition of face after death from the, i. 257 
Alkanet, spectnim of, compared with blood, i. 199 
Altitudes, death from want of air in high, i. 248 
Amsbosb Pab6, process of embalming, i. 100 
Amjlaceons foods, ii. 195 
Anaernia and Asphyxia compared, i. 252 
death from, i. 248, 250 
post-mortem appearances of, i. 250 
sjmptoms prodnced bj, i. 250 
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Analjsis, the preservation of articles at a post-mortem for, i. 268 
Anatto stains, L 206 
AndrogjnsB, i. 285 
Androg^ni, i. 286 

Anencephalic foetus, appearance of an, mistaken f or the eifects of violenoe, L 

280 
monsters, i. 277 
Aneurism, sndden death from, i. 245 
Angina pectoris, sudden death from, i. 245 
Animals, hairs of dlfiferent, i. 173, 175 
Animal heat maintained bj the fat of food, ii. 194 
Anti-fouling boiler preparations, ii. 170 
Antimonj, pntrefaction after death from, i. 77 

Antiseptics, inflnence of the application of, to the bod j after death, i. 78 
Anns, injnries inflicted throngh the, i. 267 
Aorta, perforation of, a canse of sndden death, i. 245 

post-mortem examination of the, i. 263 
Aortic regurgitation, sndden death from, i. 245 
Apes, bones of, compared with hnman bones, i. 133 
Apjohn (Dr.), on hnman spontaneons combnstion, ii. 167 
Apnoea and Ansemia compared, i. 252 

and C!oma compared, i. 252 

canses of death from, i. 248, 252 

possibility of being confonnded with death, i. 248 

post-mortem appearances after death from, i. 252 

rigor mortis delajed after death from, i. 55 

sjmptoms of, i. 252 
Apoplex7, appearance of face after death from, L 257 
death from, i. 246, 247 

instantaneons rigor mortis after death from, i. 54 
possibilitj of its being confonnded with death, i. 38 
Apparent death, i. 25 

Apprentices, masters responsible f or the snpplj of food to, ii. 192, 193 
Archil stains, i. 206 

Arctio fox, etc., changes in the color of the hair of the, L 177 
Arcus senilis, i. 136 

Abndt (Dr.), on the pathologj of snnstroke, ii. 81 
Arrowroot, nntritive valne of, iL 196 
Arsenic, pntrefaction after death from, L 77, 79, 90 

loss of hair resnlting from the nse of, i. 176 
Arteries, diseases of, sndden death from, L 245 
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Ash of bones, Be-identitj, L 131 

Ashes, examination of, supposed to contain human remaios, ii 104 

Asphjzia, see Apnuea. 

Asthenia, causes of deaih from, i. 248 

death from, i. 248 

and exhau8tmg diseases, i. 248 

and injuries to the spine, eto., L 248 

and poisons, L 248 

po6t-mortem appearanoes, L 251 

and starvation, i. 248 

gjmptoms of, i. 251 
Atropine, aotion of, on the iris, i. 35 
AuBBBT on the spontaneons combnstion of charooal, u. 156 
Anram fohninans, ii. 160 

Aathorities, qaotations from, not allowed in giving evidence, i. 15 
AvKLtsa (Dr.), on spontaneous post-mortem deliveij, L 71 



Babj-faiming, ii. 194 
Baoon, nntritive value of , ii. 196 
Baldness in relation to age, L 136 
Balfoub (Dr.), test of the hearfs aotion, L 29 
Barley meal, nntritive valne of, ii. 196 

Bauthes and BttiTiTtcf, measnrements of healthj children, L 145 
Bartholini's glands, i. 281 
Bast fibres, i. 173 
Bastardy and likeness, i. 151 
<< Bat " of Marshall Hali, a test of respiration, i. 31 
Bath, temperature not to be tested bj the hand, ii. 94 
Beans, nntritive value of , ii. 196 

Beaumont (Dr.), observations on the rapiditj of digestion, ii. 202 
Beolabd, researohes on rigor mortis, i. 50 
Beef, nntritive value of, ii. 196 
Beobib (Dr.), on mortalitj from heart disease, ii. 5 
' Bennbt Dowiibb (Dr.), researohes on mnscular oontraotilitj, L 45, 46 
Benzol (benzene), volatilitj and firing point of the vapor of, ii. 172 
Bernard, on the action of extreme heat on the living bodj, ii. 62 
Bestialitj, hairs to be examined in cases of, i. 170 
Bigamj and presnmption of death, ii. 24 
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Bile stains, i. 68 

Billericaj, čase of the miller of, ii. 199 
Bisulphide of carbon, ii. 171 
Bladder, post-mortem examination of the, i. 266 
putrefactive changes of the, i. 91 

sudden death from raptnre of the gall and urinaij, i. 246 
Bleeding, the nature and permanence of the scars produced bj, i. 161 
Blisters {see Vesications) as a test of bnms inflicted during life, ii 111 

scars arising from, i. 162 
BuzABD (Sir Wm.) on professional evidence, i. 22 
Blood, aotion of ammonia on, i. 190 

chlorine on, i. 190 
galls on, i. 190 
heat on a solution of, i. 190 
nitric acid on, i. 190 
sodic hydrate on, i. 190 
Bulphnrons acid on, i. 190 
water (hot and cold) on, i. 187 
arterial and venous, i. 187 

bodies with which the spectnun of, might be confonnded, i. 199 
carbonic oxide, i. 187, 188 

characteristics bj which to distingoish living from dead, i. 201 
chemical tests for, i. 186, 189 
coagolation of, within the bodj after death, i. 64 
coloring matter of the, i. 186 

effects on, of the gases of pntrefaction, L 90 
condition of, after death from admission of air into the veins, L 187 
from bums, ii. 108 

from cold and starvation, i. 186, ii. 72 
from the action of carbonic oxide, i. 187 
from hydrocyanic acid, i. 187 
from lightning, ii. 141 
from stmstroke, ii. 72 
corpuscles, microscopic appearanco of, i. 185 

bodies likelj to be mistaken for, i. 186 
ciystals, i. 187 • 

death from defioiencj in the quantity of the, i. 248, 250 
detection of, in urine, i. 191, 197 
of different animals, i. 198 

displacements of, resulting from the gases of pntre&ction, i 72 
electrical conductivity of, ii. 133 
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Blood, goiacnm test for, i. 191 

human, compared with that of other animals, i. 199 
menstrual, i. 200 

Neumann*s modiiication of Teichmann's test for, i. 192 
part of the bodj from wliicli a given specimen was derived, i. 200 
pictnres, L 192, 200 
post-mortem, i. 32, 187 

precautions to be observed in the spectroscopic examination of, i. 198 
preservation of the, for analysis, i. 269 
reactions of the, i. 190 
of the sexes compared, i. 274 
spectra, i. 192 

spectroscopic test for, i. 188, 192 
Blood stains, action of cold and hot water on, of varions ages, L 188, 189 
age of, i. 201 

age no hindrance to the spectroscopic examination of, L 188 
changes effected by time on the color of, i. 188 
chemical tests for, i. 189 
conclusions dednced as to the age of, from the action of cold 

water upon, i. 188, 189, 201 
examination of, on colored fabrics, i. 194 

in earth or on earth-stained fabrics, i. 197 
on iron or steel, i. 190 
on leather, i. 196 
old, i. 194 

the soap-and-water used to wash, i. 195 
washed, i. 195 

on white fabrics when recent, L 193 
method of examining, i. 184 
microscopic test for, i. 185 

naked-eye appearances on different articles of, i. 184 
guestions likelj to occur in evidence respecting the nature of, L 198 
spectroscopic test not influenced bj the age of, i. 188 
Teichmann's test for, i. 192 
treatment of various fabrics marked with, i. 189 
Blood vessels, putrefactive changes m the, i. 92 

sudden death from diseases of the, i. 245 
BocHBPONTAiNB OH rigor mortis, i. 51 
Body, heat production in the, ii. 60 

normal and abnormal temperatures of the, ii. 60 

post-mortem condition of the, after certain intervala of time, i. 79 
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BoBHM (Dr.)) division of united twins, i. 280 
BoUer explosions, ii. 170 
Bones, age of, Be identitj, i. 131 

ash of, Be identitj, i. 131 

cause of death determined bj an inspection of the, i. 135 

changes of, effected by, i. 135 

comparison of human, with those of other animals, i. 133 

decomposition of children's, L 80 

diseases of the, Be identitj, i. 131 

identitj determined from fragments of, i. 134 

indestructibilitj of the, after death, i. 80 

injuries to the Be identitj, i. 131 

malformations of the, L 131 

necessitj for caution in determining the nature of injuries in the čase of 
exhumed, i. 131 
for distinguishing between the e£feets of disease, decaj, and 
violence in the čase of exhumed, i. 135 

origin of, i. 130, 133 

pregnancj detei-mined from, found in a cofi&n, i. 131 

relative measurements of the, i. 147 

8ex determined from the characteristics of the, i. 130 

whether belonging to more than one bodj, i. 135 
BonoHUT on the weight of children at birth, L 143 
on imperceptible respiration, i. 28 
on the gases present in the blood, i. 37 
Bbaid on trance, i. 29 
Brain, action of putrefactive gases on the, i. 88 

cadaveric ecchjmoses in the, i. 67 

disease and effects of putrefaction on the, compared, i. 88 

examination of the, i. 260 

of adults, putrefactive changes in, i. 87, 90 

of infants, putrefactive changes in, i. 87, 88 

in the sexes compared, i. 274 

monsters without a, i. 277 
Brazil wood stains, i. 206 
Bread, i-atio of carbon to nitrogen in, ii. 197 

wheat and rye, nutritive values of, ii. 196 
Breasts, abnormal development of the male, i. 274 
female, i. 274 

starvation by preventing a child taking the, ii. 190 
Bbidoes (Dr.), tables Hhowing the height and weight of faotorj children, L 144 
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Bbi8Towb (Dr.), on starvation and emaciation, ii 209 
Bbodib, experiments with the npas antiar, i. 251 
Bbown-S£quabd, researches on rigor mortis, L 53 

on the aotion of stijohnia on rigor mortis, i 61 
Broises, cadaverio and life, i. 65 
BoUets, ezplosive, ii. 161 

scars produced bj the wounds of, i. 160 
Bnrial, change in the color of the bair resolting from long, i. 178 
e£fect8 of, on pntrefaction, i. 76, 78 
on bones, etc, i. 130, 135 
in peat and tnrf, i. 80 
premature, i. 24, 25 
Bnrmah oil, see Petrolemn. 

Bttbioan, observations on post-mortem cooling, i. 41 
Bnms, classification of, ii. 96 
definition of, ii. 92 
not wonnds in law, iL 92 
varieties of, ii. 92 

absence of any post-mortem appearances after death from, ii. 105 
accidental death from, iL 118 
canses of death from, ii. 102 

coma after severe, compared with that produced bj opium, ii 101 
condition of blood after death from, ii. 108 
constitutional effects resolting from, ii 101 
effects prodnced by, ii. 97 

examination of incinerated remains in cases of death from, ii. 104 
extemal appearances resnlting from death by, ii. 106 
from acids, ii. 96, 120 

acids distingnished from those prodnced bj the action of heat, ii. 

120 
boiling oils, ii. 93 
boiling water, ii. 93 
coal mine explosions, ii. 173 
corrosive bodies, ii. 92 
fire-damp, ii. 95 
flame, ii. 95 
gunpowder, ii. 94 
heated solids, ii. 92 
lightning, ii. 137 
molten metals, ii. 92 
petrolenm, ii. 95 
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Bnms, from phosphoms, ii. 94 
steam, ii. 94 

inflicted during life and af ter death compared, ii. 108 

intemal appearances after death from, ii. 107 

line of redness as a test of life, ii. 108, 113 

period at whioh inflicted jndged bj the appearance of, ii. 102 
of death after, ii 103 

post-mortem appearances prodnced bj, ii 104 

a red line prodnced in the living bodj as a resnlt of, iL 98 

the resnlt of radiant heat, ii. 102 

the iscars resnlting from, i. 161, 163 

special danger of, ii. 98 

ulcers of the dnodennm after death from, ii. 108 

vesication as a test of life, ii. 111 

wonnds resnlting from, ii. 100, 119 
Bnmt remains, i. 132 

Bnrsting of bodies bj the development of the gases of pntrefaction, i. 71 
Bntter, nntritive valne of, ii. 196 

of milk, ii. 194 
** Bntterine," ii. 195 

O 

Oadaveric ecchjmoses, i. 63 

after death from lightning, i. 65 

and blood coagnlation, i. 64 

certain pecnliarities of, i. 65 

changes prodnced by time on, i 66 

circnmstances determining the size and shape of , L 65 

distinctions between life bmises and, i. 65 

extemal, i. 63 

intemal, i. 67 

in the brain, i. 67 

in the Inngs, i. 68 

in the spinal cord, i. 67 

in the stomach and intestines, i. 68 

means of distingnishing other forms of ečchymo86B 
from, i. 65 

X>osition and anatomical seat o^ L 65 
lividities, see Cadaveric Ecchymoses. 
Cadaverio spasm, i. 54 
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Calabar bean, aotion on the iris of, L 35 
Camwood stains, L 206 
Candj factoiy, eiplodon in a, ii 180 
Garbon, bisulphide of, iL 171 

lo88 o( in health per daj, iL 197 

oxide8y condition of the iace after deaih from, L 257 

gnantitj of, consnmed dailj bj ohildien in healfch, ii 201 

ratio to nitrogen needed in diet, ii. 197 
Carbonio oxide blood, i. 187, 188 

X>oisoning, hsomoglobin in oases o^ i 32 
CSardiao poljpi, i. 68 

Gabri^bb, sign of death soggested bj, L 35 
Oartridge factories, explo8ions in, ii. 155, 157 
Gasein of milk, ii. 195 
Gasfeb on the f ormation of adipocere, L 96 

on the obliteration of tattooee, L 165 

on the vesications of bnms, ii 113 

on the order observed in the phenomena of patrefiustion, L 86 

on rigor mortis, i 58 
Gatalepsj, i. 33, 61 
Gatechn stains, L 206 
Gatheter, death after passing a, L 251 
Gaucasian, skali of the, i. 149 

Ganse of death, influence on pntref aotion of the, L 77 

to be decided bj a coroner^s jnij, L 4 
Gax78s£, Yiews resx>ecting footpiints held bj, i. 153 
Canstics, their aotion on the skin as a sign of death, L 34 

scais resnlting from the application of, L 161 
Gaateiy, actnal, ii. 92 
Gaitvet, researohes respecting the recognition of persons hj the fiash of fiie- 

arms, i. 213 
Gereals, spontaneons combnstion of damp, iL 162 
Gesspools, inflnence of matters in, on the decomposition of bodies, L 80, 83 

formation of adipocere in bodies drowned in, L 95 
Ohabert (the Fire King), ii. 64 
Ghambebt on the vesications of bnms, iL 115 

on the line of redness in bnms, iL 110 
Ghambbb (Mr. Jnstioe), remarks on disease and life insoiance, iL 15 
ChahfouiiiLOn on the vesications of bnms, ii. 115 

on the line of redness resnlting from bnms, iL 110 
Cbarooal, spontaneons combnstion of, iL 156 
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Oharge of judge to the grand jurj, i. 6 

Chassagniol on the combustibilitj of animal tissues soaked in aloohol, ii 167 

Cheese, nutritive value of, iL 196 

Chest, death from pressure on the, i. 248 

from entrance of air into the, i. 248 
Ghbyai<IiIeb on cases of spontaneons combnstion, iL 161 

on the spontaneons combnstion of charcoal, ii. 156 
Chetnb-Stokbs' respiration, i. 32 
Chilblains, cansed bj neglect and deficient food, ii. 217 
Childbearing and insurance, ii. 10 
Childbirth, questions of survivorship in cases of, ii. 34 
Children, changes in the color of the hair of, L 178 
decomposition of the bones of, i. 80 
diet of, ii. 201 

diminntion in weight of , for a tirne after birth, i. 142 
effeots of oold on yonng, ii. 66, 67 
height and weight in čase of factorj, i. 144, 145 
weight and length at birth and at different ages, L 142 
who responsible for snpplj of food to, ii. 192, 193 
Chills, serioits effects of , ii. 67 
Chipcake, spontaneons combnstion of, ii. 182 
Chloroform, condition of face after death from, i. 257 

influence of, on putrefaction, L 77 
Ohoke damp, ii. 173 
Cholera, sndden death from, i. 246 

and collapse, i. 251 
Chossat on starvation, ii. 206, 207, 208 
Christison (Sir B.) on the line of redness in boms, iL 110 

on the vesications of bnms, ii. 112 
Ghronic diseases, putrefaction after death from, i. 77 
Cicatrices, i. 156 

on deserters, i. 161 

similar, occnrring in two people, L 157 
varieties of, i. 160 
Cicatriz, anatomical characteristics of a, i. 156 

changes throngh which a cicatrix passes, i. 159 
cii*cumstance8 inflnencing the f ormation of a, L 158 
conclusions to be drawn from a broim, i. 159 

red, L 159 
v)htte, i. 159 
does a wonnd necessarilj leave a? L 158 
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Cicatrixy growth of, in the oase of childien, L 162 

importanoe of noting the looalitj where it occura in deciding the 

cause of a, L 162 
inference from the, as to the period when a wonnd wa8 inflicted, L 158 
as to the natnre of a woand from the chancter of a, L 160 
as to the size of a woand from the extent of the, L 162 
influence of the part woanded on the after development of a, L 158, 
160 
of a per8on'8 health on a, L 163 
whether dne to injary or disease? L 162 
method of restoring a, L 156, 167 
obliteiation of a, hj tirne and bj artifioial means, i 162 
reasons f or non-disappearanoe of a, L 163 
three stages of a, L 159 
Cineraria, speotrom of, compared with blood, i 199 
Oironlatorj sjstem, eiamination in insoiance caaes of the, iL 10 
Gitros limetta (foot-note), iL 216 
Glimate and insnrance, iL 9 
Clitoris, enlarged condition of the, L 285 

a penis compared with an enlarged, L 285 
Clothes, condition of, to be noted at a post-mortem, iL 257 

electrio condnotivitj compared with wet and dij, iL 134 
and jewelr7, disooverj of, re identitj*, L 128 
Goagnlation of blood within the bodj after death, i. 64 
Goal, spontaneons ignition of, iL 155 

conditions to be obserred in the safe transport of, iL 155 
Goal-dust, an eiplosive atmoephere f ormed bj a mixtare of air and, iL 173 
Goal-gas explosions, iL 172 

Coclnneal, spectmm of, compared with blood, L 199 
CocKBCRN (Ghief Jnstice), remarks br, on the meaning of the word ** aocident," 

ii. 10 
Cocoa-nut fibre, *<» Coir. 
Cocoa-nut oil, its power of conferring spontaneons combnstibilitj on organic 

bodies, ii. 164 
Ooffins« influence of bnrial in, as a means of retarding deoompositicm, L 75 
Coir fibws, i. 173 

s^H-^ntaneons combnstion of , iL 162 
ColvL aotion of, in delaring pntiefaction, L 74, 76 
dt>ath from, i. :24S 

blood aft^r, L 187 
«fftH'»ts on animal lif<^ of an exti>ame, iL 62, 63, 64 
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€k>ld, efifeots on new-boni inlants of, ii. ^ 
on jonng children of, ii. 66 
on tbe insane of, ii. 68 
on the wonnded of, ii. 68 
hsemoglobin af ter death f rom, i. 32 
influence of, on rigor mortis, i. 52 

medico-legal qaestions arising in cases of death from, ii. 65 
and mortalitj, ii. 64 
and opium poisoning, ii. 82 
post-mortem appearances prodnoed by, ii. 72 
and povertj, ii. 32 

power of old and joung to bear extreme, ii. 62 
. of bodj to bear, ii. 64 
different in different people, and in the same person at different 
times, in bearing, ii. 65 
putrefaotion delajed by, ii. 73 
and survivorship, ii. 32 
sjmptoms produced by, iL 69 

treatment of persons snffering from the effeots of severe, ii. 71 
Oold water, effects of, when taken bj persons greatlj heated, ii. 68 
Cold baths, ii. 67, 68 
Oollapse from bnms, ii. 108 

and oononssion, i. 251 
Oolonel Townshend, oase of, i. 28 
Oolor changes, effects on, of snbmersion in water after death, L 81 

in air and water from pntrefaotion, i. 69, 81 
Oolor blindness, i. 210 
Ooloring matter of hair, i. 176 
Ooma a mode of death, i. 248 

and apnoea compared, i. 252 

arising from a severe bum and that from opiom compared, ii. 101 
causes of, i. 248, 249 

post-mortem appearances indicative of death from, L 249 
sjmptoms of, i. 249 
Oomato-asphjzia, death from, i. 253 
Oombustibles, ii. 154 

deflnition of, ii. 167 
gaseons, ii. 172 
liquid, ii. 167 
Oombnstion, spontaneous, hnman, ii. 165 

of organic bodies moistened with water, ii. 161 
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Combnstion of drj organio subetances, iL 161 

of organic bodies moistened with oil, ii. 163 

of ooal, iL 165 

of gan-cotton, iL 157 

of lampblaok, iL 156 

of phosphoms, iL 157 

of damp sacks, iL 165 

of snlphur, iL 156 
Complexion in respect to personal identitj, L 126 
Concealed 8ex, i. 289 
Concussion, death from, i. 247 

and collapse, i. 251 
Confinement, a woman not ezcnsed attending to give evidence becaose nea 

her, i. 9 
Congenital pecnliarities re identitj, i, 152 
Gongestion and pntrefaotive discoloration, i. 87 
ConjunctivsB, changes af ter death in the, i. 37 
Contractilitj of mnsole, post-mortem, see Muscolar Gontractiliij. 
Contnsions and post-mortem hjpostases, i. 258 
Convulsions from boms, ii. 108 
Cooking, losa of meat hj, ii. 202 
Cooling, post mortem, i. 88 
Oord, marks of, to be looked f or at a post-mortem, i. 258 

mummification of the navel, i. 98 
Cork dost and air, an explo6ive mixture, ii. 180 
Comaro, čase of, ii. 199 
Comea, loss of sensibilitj of tbe, after death, L 86 

transparencj of the, after death, i. 86 
CoBNiSH (Dr.) on the sjmptoms of starvation, ii. 205 
Coronarj vessels, post-mortem examination of the, i. 263 
Coroner's inqne8t, see Inqnest, i. 3 
Corpse, spontaneons movements of a, i. 46, 71 
Corpuscles, exndation, i. 88 

Ck)rrosives, condition of face after death from, i. 257 
Cotton, spontaneons combnstion of damp, ii. 161 
Cotton fibres, i. 172 
Conntenance, effects of death on the, i. 34 

rapid alteration in the, after death, i. 34, 71 
CJoup-de froid, ii. 69 * 

Coup-de-soleil, ii. 74 
Cowper's glands, L 281 
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Oremation, ii. 119 

and identitj, i. 132 
€bbsswbiiL. (Jnstice), remarks on insanit/ and suioide in relation to Insurance, 

ii. 20 
Orime and age, L 140 
Omorine, i. 187 

Oross-examination of witnesses, i. 17 
Orjptorchids, i. 293 
CuNNiNGHAM (Dr.) on relief in lamine, ii. 216 

on loss of weight in starvation, ii. 207 
Cupping, scars of, i. 161 
CuBLiNa (T. B.), classification of boms, ii. 97 

researches on the size of the human spermatozoon, i. 204 
on perf orating ulcers of the duodenum al ter death from bums, 
ii. 108 
Currature, spinal, and sudden death, i. 245 
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DAim>N (Dr.) on the quantity of food required dailj, ii, 198 
DaltoniBm, i. 210 

Danger, and presumption of survivorship, ii. 28 
Day's guiacum test for blood, eto., i. 191 

Dead bodj, change in color of the bair of, i. 178 • 

Death, absence of oontraotilitj of muscle not necessarilj a sig^ of, i. 46, 47 
the transparencj of the hands a sign of , i. 35 
action on bright needles when stuck into the skin a sign of, i. 30 
of caustics on the skin a sig^ of, i. 34 
of heat applied to the bodj a sig^ of, i. 33 
of a scarificator a sign of, i. 30 
apparent mistaken for real, i. 25 
appearance of the arteries as a sign of, i. 30 
causes of, i. 245, 267 

and the presumption of survivorship, ii. 30 
determined from exhumed bones, i. 135 
oessation of respiration as a sign of, i. 30 

of the heart's action as a sign of, i. 26, 30 
ohanges in the faoe and ezpression resulting from, i 34, 35 
in the face, tongue, ejes, etc., after, L 71 
in and about the eyes after, L 35 
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Death, obanges in the conjtmotivss as aigna of, i. 87 

in the temperature of the bodj as a sigh 6^ i 88 

ciroomstanoes onder whioh proof of , maj be reqairecU i- ^ 

oharacteristics of woands inflicted after, L 240 

oomato-asphyxia as a cause of , i. 253 

oombination of causes fregnentlj f ound to produce, L 258 

oondition of the blood after, i 33, 187 

Daviš (Leon), sign of, i. 80 

definition of, i. 24 

delivery after, i. 71 

dilatation of pupils after, i 86 

flaocidit J of the iris as a sign of , L 86 

diseases likelj to canito sndden, i 246, 267 

e£feots produoed hj injeotion of ammonia as a sign of, L 80 

resulting from the operation of tattooing, L 165 

growth of hair after, i. 180 

hemorrhages after, i 73 

identifying individnals after, L 124 

importanoe of examining ali artioles foond in the hands after, L 56 
of recording the position of the bodj after, L 55 

insensibili^ and losa of poirer to move as signs of, L 83 

insoiance pajable at, iL 13 

interdependenoe of the oanses of, i 253 

Labobdb, sign of, i 30 

last position of life maintained in, L 52 

LiVASBBCB, sign ot i- 30 

lightning a painlfu«, ii 135 

loas of 8enaibility of oomea as a sign o( i 36 
of tiansparencj of ooniea as a sign o( L 36 
of tonicit J and elasticitj of ejes as a lesolt o( i 37 
of the elasticitT of the ejelids resulting from, L 37 

Maokts sign of, i. 30 

means of d^t^ermining from the i^peaimnoe of a bodj the plaoe o^ L 55 

modes of, i. ^7 

molocnlar, L 34 

MoKTvmtDB^ sign ol^ i 30 

o|>htbahiiottoopie appeaiaaoaB indmtm o( i 97 

IMOvlkr onak odor M m liga ol^ i 35 

riiil ler mrittktt of bo47, i 7» 



Death, poBition of tlie hands as a sign of, i. 35 
presumption of, ii. 23 

to be proved by esecntora in casea of insurance, ii. 13 
rate of cooling after, i. 38 

to be regarded as natural imlesa fche contrar^ can be prored, ii. 13 
the resulta attendiug the appliostioti of a ligature a sign of, L 30 
BiPAiiiT, aign of, i. 36 
signs of, i. 24, 26 
somatic, i. 2i 

spontaneouB movements of a corpae after, i. 71 
VBlae of s post-mortem at a long interval after, i. 253 
DeV)i]ity, death from, i. 248 
Secapitation, ligor mortis after, i. 60 
Decompoaition, power of the nteraa to resist, i, 274 

of bodiee, see Ftttrefaction. 
Deformities, i. 276 

acqnired, i. 276 

an arrest of deTelopment a canse of, i. 276 
congeoital, i. 276, 278 
fltmctnral, i. 277 
Be identitj, i. 128, 130 
DeliTeij, determined at a remote period after death, i. 256 
post-mortem, L 71 

after cases of, i. 267 
putrefaotion after death from, i- 77 
Dentition, influence of lickets and Bjphilis on, i. 183 
late, i. 183 
earij, i. 183 
third, i 183 

irregnlaritieB of, with respect to tirne, etc, i. 183 
Depletion, death bj, i. 24S 

Deatruction of sott parts by burial, Ee identitj, i. 130 
Detonators, ii. 155 

IDevelopment, deformities dne to arrest of, i. 276 
Devbboie on adipocere, i. 96 
on the vesications of bnms, ii. 120 
Diaphmgm, putrefactive changes of, i. 91 
death from wouads ot the, i. 248 
Dianhcea canaed by improper food, ii. 217 
chronic, a canse of fltarratioii, iL 191 
ZhOKENBiMi on the formation of adipooere, i. 96 
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Diet, conditions of, neoessarj to maintain health, ii 197 
of childieD, ii. 201 

diseases arising from a deficient, ii. 215 
£at a neoessaiy constitaent of , ii. 194 
mineral constituents of, ii. 195 
necessitj for varietj in, iL 202 
nitrogenons matter a necessarj constitnent of, ii. 195 
ratio of carbon to nitrogen reqaired in a proper, iL 197 
sngar a necessarj constitnent of, ii. 195 
water a neoessaiy constitnent of, ii. 194 
Dietaries, table of, ii. 199 

nntritive valnes of , ii. 199 
Digestion, post-mortem, i. 89 

pntrefactive changes compared with the redness arising from, i. 89 
rapiditj of, ii. 204 
Digestive sjstem, examination in insoranoe cases of the, iL 6 
Discoloration from congestion doring life and from pntre&Mstion, i. 86, 90 
Disease as a cause of graj hairs, i. 136 

effects of putrefaction confonnded with the resnlts of, L 86, 90 
and life insnrance, ii. 15 
inflnence of, on apparent age, i. 136 
Disease and accident, qnestions to be considered in cases of insoranoe against 

accidents, ii. 12 
Diseased growths, i. 276 
Diseases, Be identitj, i. 152 
Diseases of bones, Be identitj, i. 130 
Disgnisement, personal, i. 152 

Disinfectant to be used at a post-mortem where decomposition is adranced, i. 93 
Distention resnlting from the f ormation of pntrefactive gases, i. 70 
Divorce and hermaphrodism, i. 275 

and sexless beings, i. 289 
DoBELL (Dr.) on the functions of the pancreas, ii. 191 

on diet, ii. 199 

on loss of weight considered clinicallj, ii. 207 
Dolphins, human, i. 279 

DoNXŽ, researches on the trichomonas vaginse, i. 204 
Donble monsters, i. 278 
Dropsj, putrefaction after death from, i. 77 

Drowning, effects of death by, on the decomposition of the body, i. 80 
floating of immersed body after, i. 70 
iustant rigor mortis after death by, i. 54 
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Drowmng and survivorship, ii. 30 

Dnboisin, action on iris of, L 35 

DuNGAN (Mathews), weight of children at birth, L 142 

Daodenum, perforating ulcers of, after death from bums, ii. 108 

DupoNT, action of atropine on the iris after death, i. 35 

DuBAND and Linas, experiments on post-mortem cooling, i. 40 

DupurrBEN, classifioation of bnms, ii. 96 

Dust, explosiye mixtnres formed when dnst is snspended in air, iL 173 

DuvAL, experiments on decapitated criminals, i. 30 

DuyEBNAY's glands, i. 281 

Djes for the hair, i. 178 

Djing deolarations, i. 10 

Djnamite, composition of, ii. 158 

law relating to, ii. 155 

serious effeots resulting from its nse, ii. 158 

ase of, in fisherj, ii 155 
D7sentery caused bj improper food, ii. 217 



£ 



Earth, effects of, on pntrefaction, i. 75, 76 

examination of, for blood, i 197 
Ebony tumers and color of hair, i. 178 
Ecchjmoses {see Cadaveric Ecchjmoses), i. 63 
Eczema resulting from want of fat in the diet, ii 195 
Eels, nutritive valne of, ii. 196 
Effasions resulting from pntrefaction, i. 73 
Eggs, nutritive value of, ii. 196 

Electricitj, evil consequences resulting from the medical use of, ii 186 
fatal effects of, ii. 135 
and lightning, compared, ii. 132 
NoTHNAasL, experiments on animals with, ii. 188 
points to be reoorded in cases of death from, ii 186 
Embalming, artificial, i. 98 

Hunter'8 process of, i. 98 
Marini's process of, i. 100 
Parč'8 (Ambrose) process of, i. 100 
Bichardson's process of, i. 99 
Embolism, sudden death from, L 246, 247 
English cholera, ii. 217 



25U IlfDBX. 

Epididjinis, i. 281 

Epigastrium, deatb from blow8 on the» L 248 

condition of faoe af ter, i. 257 
Epispadias, L 288 
Erasures, i. 208 
Ergoiism, ii 215 

Erjsipelas and aocidental incnirance, ii. 12 
EsMABOH on the ase of cold in surgeij, ii. 71 
Esparto grass, spontaneoos combnstion of damp, ii 162 
Esqaimaax, skull of the, i. 149 

Ether, volatilitj and firing point of the vapor of, ii. 171 
Evidence, i 6 

Sir Wil]iam Blizard on, i 22 
of charaoter, i. 7 
ciroumstantial, i. 13 

conclnsive, i. 13 
presumptive, L 13 
on collateral faots, i 7 
of the dead, i. 10 
expert, i. 14 
hearsaj, i. 8 

how far illness is an exonse for non-attendanoe to give, i 9 
with personal attendance of witness, i. 9 
positive, i. 12 

preparation for giving, i. 18 
professional secrets not admitted as an ezonse for deolining to gire^ 

i. 17 
quotations from anthorities not permitted in giving, i 16 
to be given on oath, i. 10 
bj a wonian near her confinement, L 9 
written notes, nse of in giving, i. 16 
Examination-in-chief, i. 15 
Examination of hair, i. 170 

report of the medical, in cases of insnranoe, iL 7 
Exhnmation of bodies, i. 85 

injuries during the exhamation of bones, liable to be oonlonnded 
with injuries inflicted dnring life, i. 131 
Expectation of life, table of the, ii. 2 

f ormnla for calculating the, ii 8 
Expert evidence, i. 14 
JExplo8ive8, ii. 154 



iin>EX 251 

Explo8iyes» acts of Parliament relating to, ii 155 
Explosions, in boilers, ii. 170 
coal gas, ii. 172 
fire-damp, ii. 172 

gas, in Tottenham Ck)wct Boad, ii 172 
petrolenm, ii. 168 
Ezplosive btillets, ii. 161 

medical prescriptions, ii 160 
Ezposnre, changes in the appearance the resnlts of, i 128 
Expression, circumstances influenoing, i 152 

after death dependent on the cause of death, i. 85 
Extra-uteTine foetation, sudden death from, i. 246 

pregnancj, conversion of fiTiit of, into adipocere, i 97 
Ennnchs, i 287 
Enthanasia, i. 279 
Eje, effects of death on the, i. 85 

means of testing its sensibilitj to light, i. 85 
Ejes to be observed at a post-mortem, i 257 

prominence of, resulting from the development of pntrefactive gases, i 70 



Fabrics, blood stains on, i 189 

Face, changes prodnced by pntrefaction on the, i 71, 81 

to be observed at a post-mortem, i. 257 

post-mortem changes in the, i 72 
" Facies hippocratia," i 84, 257 
Feeces, daily loss bj the, ii 197 
Famine fever, ii. 217 
Faqneers, fasts of, ii. 207 

reported power of stopping the heart's action, i 29 
Fabadat on explosiye mixtares of dnst and air, ii 178 
Farinaceons foods, ii. 195 
Fast, Dr. Tanner's, ii. 192 
Fasting as practised by the Faqneers, ii 207 
Fasting, pretended, ii. 190 
prolonged, ii. 190 
Fasting girls as an exhibition, ii. 192 
Fattj degeneration of heart, sndden death from, i 245 

matter in diet a necessitj, ii. 195 
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Fatty matter speoiallj needed in the diet of those living in oold climates, iL 195 

effects produced bj the want of, in the diet, iL 195 
Feeding, necessitj for proper intervals in, iL 202 
Feet, marka of the, see Footprints. 
Female, enlarged clitoris in tlie, L 285 

and male skeleton compared, L 272 
pelvis, i. 273 
nmbilicns in the, i. 274 
menstmation a test of the 86x being, L 290 
Femnr, influence of age on the, i. 139 
Fenwigk (Dr.) on post-mortem digestion, i. 89 
Fever, influence of , on bodj weight, iL 208 
Fibres, L 169 

Fingers, supemnmeraij, i. 278 
Fire at City Flour Mills (1872), ii. 166 
at Loudon-bridge (1861), ii. 164 
Fire-arms, recegnition bj the flash from, L 213 
Fire-balls, ii. 132 
Fire-damp, bnms from, ii. 95 

explosions of, ii. 173 

canses of, ii. 173 
death in, canses of, ii. 173 
indications of the presence of, iL 173 
Fires in warehonses, etc, ii. 161, 164 
Fireworks, law relating to, ii. 155 
preparation of, ii. 157 
Fish, nntritive value of, iL 196 
Flames, bnms from, ii. 95 
Flax, spontaneons combnstion of damp, ii. 162 
Flemino, researches on the action of Calabar bean on the iris after deatb, L 35 

experiments on starvation in the čase of horses, ii. 211 
Floating of body after drowning, i. 70 
Flogging, scars from, i. 161 
Flour and air an explo8iye mixtnre, ii. 180 

mUls, explosions in, ii. 179 
Flower-stains, i. 206 
Fcetal hair, i. 171 

FcBtus, length at different ages, i. 141 
table to determine age of, i. 271 
weight at birth, i. 142 
Fog-signals, ii. 155 
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FoDt&nelles, sLze of the, i. 259 

FosiEHAT, researcbes on calor-bLmdnesa, i. 211 

Food, amjlaceous, ii. 195 

cases wliere life bas besn sostained on verj small qnaiititieB of, ii. '. 

diaeases ariaing from' the uae of improper, ii. 215 

farinaceous, ii. 195 

gain in W6ight after starvation, fvom adminiatration of, ii. 207 

the inanfBoient supplj of, to giiis at abont their first meofitmal p 

ii. 191 
mal-asBimilation of, a cause of etarvation, ii. 191 
milk a tTpe of aU, ii. 194 
mineral constitnonta of, ii. 196 

neceBsity for the quantity being sufScient, iL 202 ? JT^ 

for being digestible, ii. 202 n" ;. 

for proper cooking, ii. 202 — . ; 

for proper intervala in taking, ii. 202 (^ .^ 

for varietj in diet, ii. 202 '^ ; 

nitrogenous constituents o(, ii. 195 p; > \ 

nutritive Talues o/ (Table), ii. 196 E;i~ : 

olenginous corLstitnents of, ii. 191 ^ ^ ; 

quantity required to sapport life at different agea, ii. 197 P ■; i 
ratio of carbon to nitrogen reqTiired, ii. 197 3 "K 

relative values of different articles of, ii. 196 r* ■? * 

rBquired by children and adulta, ii. 198 £ S 

by children, ii. 201 ^ ~ 

Mtiiliarine constituonts of, ii. 195 
varieties ot, ii. 19i 

water a neceasarj constituent of, ii. 191 
Footprinta, relatiou between the size of the feet and the, i. 152 

circumstancea influencing the size, shape, and extent of the, i. 
to be compared with blood marka fonnd near them, i. 14 
method of taking caata ot, i. 165 
rulea to be observed in the esamination of, i. 166 
Foreign bodiea, presence or absence to be noted at pOHt-mortem, i. 268 
death from im]iaction in month, etc, i. 248 
dotection of, at a ramote period after death, i. 2G6 
Budden deaths from, in tlie pharjni, L 246 
Fort on artificial reapiralion, i. 25 
FoDBEBT. test of the bearfe action, i. 29 
FoURCRDT on odipocere, i. 94 
^onBNOii on artificial reupiration, t. 25 
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FowjjER (Dr.) on starvation, ii. 205 

Fraotares the restilts of lightning, iL 187 

Freemartins, i. 288 

French law on the presomption of smrivonhip, iL 26 

Fright, change of the color of the hair resolting fr6m, i 178 

as a oaose of lasa of hair, i 176 

as a canse of graj hair, i. 136 
Frost erjthems, ii. 78 
Frozen body, post-mortem on a, i. 254 
Fruit stains, L 206 
Fulgurites, ii. 132 
Foll age, how determined, i. 140 
Fohninates, ii. 158 
Funis, mnmmification of, i. 98 
Fuzes, ii. 155 

G 

Gkill-bladder, putrefactive changes in the, i. 90 

Gall duot, post-mortem examination of the, i 268 

Gallbtlt, experiments by, on cotton wa8te satorated with varions oils, ii. 163 

GaijIiOwat, researches on explosiye mixtares of coal dnst and air, ii. 173 

on the safetj lamp as an indicator of the state of the atmosphere of 
a coal mine, ii. 173 
Galvanism, effeots on rigor mortis when administered before death, i. 60 
Gas, explosions of coal, ii. 172 
Gases of pntrefaction, i. 69 

action of, on the brain, i. 88 

alteration of the eyes and tong^e, and of the Bpparent 

age, resnlting from the development of the, i 71 
blood displacements resnlting from pressnre exert'ed bj 

the, i. 73 
changes of coontenance resnlting from the development 

of the, i. 71 
deliveij resnlting from the development of the, i. 71 
development of the, in the čase of a corpse nnder water, 

i. 81 
effects of, on the bodv, i. 70 

flnid eff^sions resnlting from the pressnre of the, i 73 
formed in bodj dnring life and after death, i. 69 
post-mortem haemorrhages resnlting from the pressnre of 
the, i. 73 
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Gftses of pntrefactioD, powei of, to produce dist«iitian, i. 70 
suffocatioa simnlated by the, i. 72 
spontaneous morementa resnlting from the, i. 71 

Oatat, aondition of the fundan oculi after death, i. 33 

Oelatm, its part in diet, ii. 195 

Genital gland the onty teut of 8ex, i. 282 

OeoitolH, vouuds of the, i. 259 

esamination of the haira of the, in oasee of rape, i. 170 

Genito-nrinarj- syatem, esamination of the, ia insnninoe caaes, ii. 6 

Obooheou''^ researchea on post-mortem prominence of ejes, i, 70 

OlBBGS, researchea on tailless speimatozoa, i, 204 
on the formation of adipoceie, i. 96 

Glands, the coloring matter used in tattooes fonnd in the oontiguona absorbent, 



poat mortem esamination of intestinal, i. 268 
Glonoin, see Nitro-gljcerin. 
Gluten, its part in diet, ii. 195 
Olnttona, ra^iacitj of, ii. 199 

GooDSABT, observations on poat-mottem cooling, i. 41 
Gont, Be identitr, i. 162 

and life insurance, ii. 15 
Grsafian resicles, i. 267 

Oraiu in malting, apontaneona heating of, ii. 162 
Grami jnTj, i. 6 
Graves, formation of adipocere in, i. 95 

influeuce of depth of, on the decompoaition of a bod;, i. 76 
Greaae atains, i. 205 
Greek fire, ii. 15S 

Gbbbhfield (Dr.) on the emaciation resulting from diaeaae, ii. 209 
Grief, ohauge of color of the hair resulting from, i. 178 
OrowthB, diaeaaed, i. 2TG 
Gnbernaoalnm testia, i. 281 

Gufeitpr, esperjmenta on recognition by nnaided aight, i. 215 
Guiaoum teat for blood (Day'h), i. 191 

fallaciea iti, as a teat for blood, i. 191 
GnUiiiOT, observatioiis on the qnantity of milk secreted bj a waman during 

tion, ii. 201 
Gullet, pnlrefaetire chaugea of the, i. 91 
Qnn-cotton, lawa relating to, ii. 165 
preparation of, ii. 157 
epontaneoiia ignilion of, ii. 157 
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Gniipowder, bums from, ii 96 

composition of, ii 157 

erplodons of, nnder different conditions, ii 157 

laws relatmg to, ii. 155 

tattoo marka dne to explosions of, iL 94 

varieties of, ii. 156 
Gunahot wonnds, instantaneoos rigor mortis after death from, i 54 
GuT, table of the measorements of adults, i. 146 



H»matin, i. 186, 187, 188, 198, 201 

aotion of acid-vapors in effeoting a change of hfemoglobin into, i. 201 
solnbilit J of, in water, i. 188 
spectmm of , i. 193 
Hsamatooeles, sndden death from, i. 246 
Heematoglobulin (heematocrjstallin, OKj-hssmoglobin), i. 187 
Hiematothorax, sndden death from, L 246 
Hsemoglobin, i. 32, 187, 193, 201 

condition of, in the blood after death, i. 82 
circnmstances inflnencing its change into hiematin, L 201 
solnbilitj of, in water, i. 187 
spectmm of, i. 193 
Hsemorrhages, death from, L 248 

post-mortem, i. 73 
Hair, analy8i8 of, in cases of poisoning, i. 180 
of the beard, i. 176 
appearance of, when tom ont violentlj, i. 177 

when shed after fevers, etc., i. 177 
of the Arctic fox, and of other animals, seasonal changes in the color of 

the, i. 177 
arrangement of the medullarj air-cells in the, L 174 
changes in color by dyes, i. 179 

of, in children, i. 178 
and tenacitj of the, i. 127 

of, from the inflnence of different occnpations, i. 178 
by bnrial, i. 178 

by contact with dead body, L 178 
of children, i. 174 
color of, i. 174 

as proof of patemity, i 177 
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Hair, coloring bodies in the, i. 176 

compared with varions fibres, etc, i. 172 

from different parts of the body, characters of the, i. 228 

of difEerent animals, characters of, i. 175 

effects of cutting the, i. 174 

of reagenta on, i. 171 
of the eyebrows, i. 176 
of the ejelashes, i. 176 
to be examined at a post-mortem, i. 257 
examination of genital hairs important in cases of rape, i. 170 

in cases of bestialitj, i. 170 
fcBtal, i. 171 

freqaently fonnd embedded in blood-stains, i. 169, 176 
golden, i. 178 
growth of the, after death, i. 127, 180 

of, as a test of sex, i. 285 

in cases of starvation, ii. 204 
and identitj, i. 127, 131, 134, 169, 178 
importance of its examination, medico-legallj, i. 169 

of comparing, i. 170 
indestructibilitj of, after death, i. 80 
influence of friction, washing, etc, on the, i. 176 
on instraments used homicidallj, i. 169 
loss of, resnlting from disease, action of medicines, etc, i. 176 
of man compared with that of the brown dog, i. 175 
measurements of different, i. 173 
method of deciding if it has been dyed, i. 179 

of examining the, i. 127, 170 
microscopic appearance of the, i. 171 
pecnliarities in the color and amount of, at a post-mortem a long time 

after death, i. 256 
pigment in the, i. 171, 174 

points to be observed in the examination of, i. 174 
its power of resisting putrefaction, i. 171 
as a proof of age, i. 136, 178 
of the hand and forearm, i. 176 
pubio, i. 176 
and putrefaction, i. 171 

questions likelj to arise in evidence respecting, i. 175 
relation in size between the medulla and the cortex of the, L 174 
scrotal, i. 176 
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Hair, stmotnre of the, L 171, 172 

sudden bleaching of the, i. 178 
tenacitj of spermatozoa to, L 170 
Hair djes, formulse for, i. 179 
Hairs and fibres (see Plate I.), L 169 

method of examining, L 170 
Hall's (MarshaU) " bat/' i. 31 

Hands, importance at a post-mortem of eramining ali articles f otmd in the, i 56 
marks of the, i. 153 
position of, after death, i. 35 
to be observed at a post-mortem, L 257 
want of transparencj in the, after death, i. 35 
Handwriting, i. 206 
Hanglng (judicial) and life assnrance, ii. 18 

deatb from, i. 248 
Haricots, nutritive value of , ii. 196 
Habvet, weight of Indian cbildren at birtb, L 142 
Haj, spontaneous combustion of damp, ii. 161 
Head, death beginning at the, i. 247 
monsters without a, i. 277 
in the sexes compared, i. 274 
Health and presnmption of snrvivorship, ii. 29 

" resorts," ii. 62 
Hearing, limits of, i. 216 
Hearsaj evidence, i. 8 
Heart, aotion of, a proof of life, i. 28 

Balfour's test of, i. 29 

Sansom's modification, i. 29 
condition of, in cases of starvation, ii. 214 
continuons action of, after death from lightning, ii 136 
death beginning at the, i. 247 

from deficiencj in the power of the, i. 248, 250 
sudden, from diseases of the, i. 245 
examination of, after death from apncea, i. 261 
ronbert*8 test of the action of the, i. 29 
possible inaudibilitj dnring life of the sonnds of the, i. 27 
means of determining its entire cessation by anscoltation, i. 27 
mechanical tests for the action of the, i. 29 
monsters without a, i. 276 
post-mortem examination of the, i. 263 
pulsations after decapitation, i. 30 
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Heart, pntrefactive changes in the, i. 90 

recoYery after apparent stoppage of the action of the, i. 27 
sonnds, i. 27 

voluntarj suspension of the action of the, i. 27 
diseases and insorance, ii. 5 
Beat and cold, ii. 60 
Heat, action of, on pntrefaction, i. 74, 76 
and saturated air, ii. 75 
and survivorship, ii. 33 
developed by slaking lime, ii. 155 
effects produced by extreme, ii. 74 

on animal lif e of an extreme, ii. 61 
on persons of different ages of, ii. 33 
experiments on the power of the bodj to bear extreme, ii. 75 
its action on the skin as a sign of death, i. 33 
prodnction in the body, ii. 60 
power of young and old to bear extreme, ii. 62 
sjmptoms produced by an intense, ii. 77 
Height of adnlts, i. 144 

of the living person, determined from the height of the skeleten, L 149 
Hemp fibres, i. 172 

Hermann, researches on rigor mortis, i. 50 
Hermaphrodism, i. 275, 281 

complex, i. 288 
conclusions respecting, i. 290 
definition of, i. 282 
double, i. 288 

general statements respecting, i. 283 
lateral, i. 288 
legal importance of, i. 275 
legitimacj and patemitj, i. 276 
spnrions, i. 285 
and sterilitj, i. 290 
tabnlar yiew of the varietles of, i. 284 
transverse, i. 288 
trne, i. 287 
vertical, i. 288 
HoMB (Sir Everard), acconnt of hermaphroditio bnll, i 290 
Hot bath, evil effects produced by, ii. 93 

metals, tricks of handling, ii. 93 
Human remains, i. 133 
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Human shape, i. 279 

sjrens or dolphins, L 279 
HuifFHBT, measurement of the bones and skeletons of different raoes, i. 150 

tables of the measorements of skeletons and bones, L 147 
HuKTEB (John), action of extreme cold on living animals, ii 62 
on post-mortem digestion, L 89 
process of embalming, i. 98 
HuTGHiNBON (Jonathan), researches on the teeth in efyphilis, i. 183 
HunN on the obliteration of tattooes, L 165 
Hjbemation, i. 28 

Hjdrocele, death from emptjing a, i. 251 
•Hjdrocephalns, death from, L 247 
HydrochIorio acid bnm, ii. 95 
IHjdroojanic acid, blood after poisoning bj, L 187 
Hjdrogen, combustibilitj of, ii. 172 
Hjdrophobia, death from, i. 248 

instantaneons rigor mortis afier, i. 55 
Hjdrostatic test, i. 264 

influence on the, of pntrefaction in the Inngs, i. 91 
Hjpnotism, L 33 
Hjpospadias, i. 280, 288 
Hjpostases (see Cadaveric Ecchjmoses), L 63 
and contnsions, i. 258 
Tisoeral, i. 260 
Hjsteria, rigiditr of, i. 61 

and starvatioD, ii. 191 



Identitv, i. 24 

po8t>mortem, i 126 

age in relation to, i. 126, 129, 131, 135 

eases where qnestions aiise respecting, i. 124 

in the ease of a living person, or of one who bas been dead a short 

tirne, i. 126 
vhere an ontire or an incomplete skeleton bas be^i discovered, L 130 
of mutilated remains, i. 129 
\Yhore bumt r^maius have been discoTered, i. 132 
vhero fragmenta of bonesonlj bare been discoTered, L 134 
obanges eileoted bj tirne and bardship compHcaiing qnestions of, L 128 
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Identitj, as determined from bones, i. 133 

discoverj of clothes and jeweliy in relation to qnestions of, i. 128 

complexion in relation to, i. 126 

how complicated, i. 125 

and cremation, i. 132 

determined at a post-mortem, i. 257 

to be decided by the coroner's jnry, L 4 

hair in relation to, i. 127, 131, 169 

deformities in relation to qnestions of, i. 128, 131 

of human remains, i. 133 

infanticide and, i. 126 

injuries and diseases in relation to qnestions of, i. 128, 131, 152 

likeness and type of face in relation to, i. 126, 151, 152 

value of photographs in determining, i. 125 

pregnancy in relation to questions of, i. 128 

race in relation to, i. 127, 149 

scars and tattooes in relation to qnestions of, i. 128 

stature and girth in relation to, i. 127, 129, 141 

pecnliarities of speech as a means of deciding, i. 128 

sex in relation to, i. 126, 132, 141 

smears and stains on clothes in relation to, i. 128, 184 

teeth in relation to, i. 130, 131, 181 

trade and occnpation in relation to, i. 126 
Idiocj a canse of starvation, ii. 192 
niness an excuse for attending a court on a snbpoena, L 9 
Incendiarism, ii. 154 
Incised wounds, scars of, i. 160 
Indigo workers, the color of the hair of, i. 178 
Induced spark, experiments with the, ii. 134 
Infanticide and identitj, i. 126 
Infants, effects of cold on newbom, ii. 65 

frequency with which they reqmre the breast, ii. 202 
starchj food an improper diet for, ii. 201 
who responsible for snpplj of food to, ii. 192, 193 
Inghbslbv on the weight of Bussian children at bii-th, i. 143 
Inheritance and monstrositj, i, 274 
Injuries, etc., Be identitj, i. 128, 129, 131 

detection of, at a post-mortem a long time after death, L 256 

due to exhumation, i. 85 

inflicted through the vagina or anus, i. 267 

to be noted at a post-mortem, i. 258 
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Ink, oolored, i. 208 
copjing, i. 207 
printers', i. 208 
sjmpathetio i. 206 
varieties of writing, i. 206 
Inqnest, compared witli the magistrate's ingnirj, i. 4 
jnry to prove identitj of body at the, i. 124 
neoessitj for post-mortem at an, i 3, 246 
objects of the, i. 3 

verdict at, not binding in life insorance cases, ii 19 
Insane, effects of cold on the, ii. 68 
Insanitj and life insorance, ii. 19 

caused by starvation, ii. 217 
Insolation, ii. 74 
Instantaneous rigor, i. 54 
Insnrable interest, ii. 12 
Insurance, ii. 1 

against aocident, ii. 10 

and the age of applicant, ii. 3 

assnring a life, ii. 10 

conditions of granting a policy, ii. 14 

death regarded as natural, nnless the contrarj be proved, ii. 13 

to be proved by executors, ii. 13 
deolaration of applicant for, ii. 4 
dnties of medici.1 attendant in cases of, ii. 14 
litigation in cases of, ii. 15 
medical examination in cases of, ii. 3 
of members of the armj and navj, ii. 9 
pajment of policj af ter prolonged absence, ii. 14 
qnestions for the consideration of the jurj where concealment is 

alleged in cases of, ii. 18 
report of medical esaminer on an applicant for, ii. 7 
unusuallj hazardons lives, ii. 8 
and the verdict of a coroner*s jury, ii. 19 
accident, ii. 18 
alcohol, ii. 17 
child-bearing, ii. 10 
climate, ii. 10 
gout, ii. 15 

hazardons bnsinesses, ii. 9, 16 
heart diseases, ii. 5 
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Insurance and insanitj, ii. 19 

inteinperance, ii. 16 
jndicial hanging, ii. 18 
lung diseases, ii. 5 
mnrder, ii. 18, 19 
neuroses, ii. 5 
opium, ii. 17 
pregnancj, ii. 10 
smoking, ii. 17 
suicide, ii. 18, 19 
total abstinence, ii. 17 
uterine diseases, ii. 15 
vegetarianism, ii. 17 
insnrable interest, ii. 12 
Intemperance and life insnrance, ii. 16 
intestinal abscess a cause of sudden death, i. 245 
Intestines, cadaveric ecchjmoses in the, i. 68 
post-mortem examination of, i. 268 
pntrelaotive changes in, i. 90 
Iris, insensibilitj resnlting from causes other tban death, i. 35 

action of Calabar bean, dnboisin, atropine, phjsostigmia, etc., before and 
after death on the, i. 35 
of electrical and mechanical stimuli on the, i. 36 
fiiacciditj of the, a sign of death, i. 36 
changes in, as the resnlt of death, i. 35 
colors of the, i. 152 
Iron stains, i. 205 

snlphide of, in coal, ii. 155 
and steel, blood stains on, i. 190 
IsHAM, sign of death referred to bj, L 35 
Issnes, scars of, L 161 



Jaw, inflnence of age on the shape of the lower, i. 138 
JoANNOT on the chemical analjsis of the hair in cases of poisoning, i. 180 
JoNEs (Dr.), the effeots of a deficient diet in Gamp Sompter, ii. 217 
Juiy, coroner's, i. 4 

the grand, i. 5 

and witnesses, i. 13 
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Jnte, spontaneons combnsiion of damp, iL 162 

and castor-oil, spontaneons combnstion ol, iL 164 
fibres, L 173 



Katssbnbaoh on the sjmptoms prodnoed bj eztreme heat, iL 77 

Kbnnabd (Dr.) on snnstroke, iL 81 

Kidne^s, normal and abnormal conditions of the, L 266 

post-mortem ezaminaidon of the, L 268 

pntrefacidve changes in the, L 91 
Kino stains, L 206 

KosNiG (Dr.), division of nnited twins, L 271 
KGhnb, researches on rigor mortis, L 50 
KuBBiCAiTL on post-mortem dilatation of the pnpil» L 36 



IiABOBDB, sign of death snggested bj, L 30 

erperiments on post-mortem cooling, L 40 
Lactation, qnantity of milk secreted dnring, iL 201 
Laib and Mabo (Drs.) on human spontaneons combnstion« iL 166 
Lampblack, spontaneons combnstion o^ iL 156 

and oil, spontaneons combnstion of a mixtnre o^ iL 164 
Lamps, accidents with petrolenm, iL 168 

experiment8 with petrolenm, iL 169 
Land pnrpnra, il. 216 
TiATioiTRR, sign of death snggested by, L 37 
researches on rigor mortis, L 58 
Lard oil, power of conf erring spontaneons combnstibilitj on organic bodies» iL 

163 
liABBET (Baron), the effects prodnced hj extreme cold, iL 70 
Larynx, inflnence of age on the cartilages of the, L 138 

post-mortem examination of the, i. 265 

and trachea, pntre&ctive changes in the, i. 87 
liASSAiONB, test for semen, i. 203 

liATHAM (Dr.) on diseases in Millbanlr penitentiaij, iL 217 
Law, process of, i. 3 
Lawful pecnniaij interesi, ii. 12 
Leather, blood stains on« L 196 
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LeayeB, spontaneons combustion of damp, ii. 162 

liBOANU on hsematin, i. 186 

Legal medicine, importance of the stndj of, i. 1 

Legitimacj and hermaphrodism, i. 276 

Leg^min, its part in diet, ii. 195 

Lemon, etc., stains, L 206 

liSaiFEBBitBE, observations on the qtiantity of milk secreted hj a woman dniing 

lactation, ii. 201 
Leng^h of the foetus and of children at different ages, i. 141, 145 
Lentils, nutritive valne of, ii. 196 
Lbon Daviš, sign of death snggested bj, i. 30 
liETHEBT (Dr.) on the effects prodnced hj deficient food, ii. 218 

nutritive valne of varions articles of food, ii. 196 
observations on post-mortem cooling, i. 42 
table of dietaries, ii. 199 
Ledbbt on the vesications of bnms, ii. 114 
Levasseub, sign of death snggested bj, i. 30 
liEViCK, similaritj in the post-mortem appearances arising from sonstroke and 

from typhns, ii. 80 
Life, aotion of the heart a proof of, i. 27 

characteristics of boms prodnced dnring, ii. 108 
expectation of, ii. 1 

table, ii. 2 
insnrance (see Insurance), ii. 1 
muscular irritabilitj not a certain sign of, i. 46 
valuing a, ii. 10 
Lightning, absence of marks after death from, iL 132, 138 
aocidents from, ii. 131 

in places considered safe, iL 131 
action of heart after death from, ii. 136 
blood after death from, ii. 141 
bums caused by, ii. 137 

capricious action of the discharge of, ii. 133, 136, 139 
cause of, ii. 131, 132 
causes of accidents resulting from, ii 133 

of death from, ii. 139 
color of the flash of, ii. 132 
compared with electricity, ii. 132 
conductors, ii. 134 
fataUtj of, ii. 140 
forked, ii. 132 
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liglitning, fractnres cansed bj, iL 138 

far and f eathers piotective against, iL 185 

heat, iL 132 

inflnence of metallic bodies abont the penon on the lesnlts o^ iL 

137, 140 
on chemism, ii. 132 

injnries to clothes resnlting from, ii. 133, 136 

Uvid streaks and ecchjmosed spots cansed by, iL 137 

magnetic inflnence of the distnrbances prodnced by, iL 132 

medico-legal aspect of injnries resnlting from, iL 131 

nervons sjmptoms accompanjing the shock from, iL 138 

period occnpied bj a flash of , iL 132 

post-mortem appearances after death from, iL 141 

recognition hj the flash o^ L 212 

retnm shock, ii. 132 

rigor mortis after death from, L 60, 141 

the safest and the most dangerons places dnring, iL 133 

seyerity of injnries resnlting from, iL 132, 136 

sheet, iL 132 

silent, iL 132 

snmmer, ii. 132 

and snrvivorship, ii. 33 

sjmptoms prodnced bj, iL 136 

time of death after the shock of, iL 140 

treatment of the shock from, iL 141 

varieties of, iL 132 

wonnds cansed by, ii. 137 
Likeness of children to parents, respective inflnences of the latter on the, L 

151 
and post-mortem identitj, L 126, 152 
in relation to personal identity, L 126, 151, 152 
Ldcak on the vesications of bnms, iL 114 

Ldmbs, attitnde and position to be noted at a post-mortem, L 257 
liime, inflnence of its application to the bodv after death, i. 78 

the temperatnre prodnced by slaking, iL 155 
liime adipocere, L 96 
liime jnice, nse of, in the Navy, iL 216 
Lno) (Dr.) on the nse of lemons, etc, in scnrvj, iL 216 
Line of redness a test of a life-bnm, iL 108, 113 
Linen fibres, L 172 
lindlaum UcUxrj, eiflo^Ga in a, iL 180 
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Linseed oil, power of conferring spontaneons combnstibilitj on organic bodies, 

ii. 163 
Ligtiids, gnantitj reqnired dailj, ii. 102 

Liver, normal and abnormal post-mortem appearances of the, i. 266 
post-mortem examination of the, i. 266 
pntrefactive changes in the, i. 90 
Lives, hazardons, ii. 8 

Ldviditij of face, indications of, at a post-mortem, i. 257 
Living, identitj of the, i. 124 
Logwood stains, i. 206 
Longevitj and alcohol, ii. 8 

and opimn, ii. 8, 17 
LoNGUEr on the examination of seminal stains, i. 203 
LucA, measnrements of adults, i. 146 
Lucifer matches, ii. 158 
Ltjke, classification of bnms, ii. 97 
Lmninosity of the bodj, as a sign of pntrefaotion, i. 86 
Lungs, general appearance and characteristics of unrespired, i. 264 
cadaveric ecchjmoses in the, i. 68 
dailj loss by the, ii. 197 
death beginning at the, i. 247, 252 

from mechanical obstacles to the plaj of the, i. 249 
from stoppage of the action of the, i. 249 
disease of the, and insnrance, ii. 5 
hjdrostatic test as applied to the, i. 264 
post-mortem examination of the, i. 263 
pntrefactive changes in the, i. 90 
Lnstre, loss of, in the ejes as a sign of death, i. 36 
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Madder, spectmm of, compared with blood, i. 199 

stains, i. 206 
Magistrate's ingnirj compared with the coroner^s inqnest, i. 4 
Magnetic distnrbance prodnced by lightning, ii. 132 
Maonus, sign of death suggested bj, i. 30 
Mahometan law of the presnmption of snrvivorship, ii. 27 
Maize, nntritive valne of, ii. 196 
Male compared with female skeleton, i. 272 
development of breast in the, i. 274 
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Male, non-development of penis in the, L 287 

pelvis, i. 273 

the presenoe of spermatozoa a test of the sex being, i. 290 

mnbilicos in the, i. 274 
Malinin^s researches on the size of the blood-corpnscles, L 185 (foot-note) 
Man, mean weight of, ii. 208 
Manhood, delajed, i. 286 
Manlj women, i. 285 

Mannre, spontaneons combnstion of, ii. 162 
Marine insnrance, ii. 154 
Mabini, process of embahning, i. 100 
Marks of the hands and feet, i. 153 
Marriage, a contract, i. 275 
and age, i. 139 
and sexless beings, i. 289 
Matžottatt. Hatit/s ** bat,'' i. 31 
Mabtinot, sign of death snggested hj, i. 33 
Masoab on footprints, i. 153 
Matoritj of new-bom children to be detennined at a post-mortem, L 259 

table to determine, i. 259 
Meals, period taken before death judged at a post-mortem, ii. 201 
Meat, effeots of nnderdone, ii. 202 

loss bj cooking, ii. 202 

ratio of carbon to nitrogen in, ii. 197 
Meatus, melted pewter ponred into the, ii. 92 
Medical examination in cases of insnrance, ii. 3 

secrets, i. 17 
Melancholia a cause of starvation, ii. 192 
MeiiLBEBo, researches on color blindness, i. 212 
Men, womanly, i. 286 
Menstruation, commencement of, retarded bj starvation, ii. 192 

a test of the sex being female, i. 290, 292 
Mental emotion, sudden death from, i. 246 
Mercnric fulminate, ii. 159 
Mesenterj, putrefactive changes in, i. 90 

Mesmeric state, possibiJitj of its being confonnded with death, L 33 
Motals, bnms caused bj hot and by molten, ii. 93 
Meteorites, ii. 132 
Metheemoglobin, i. 188 

spectmm of, i. 193 
MethjUo aloohol, volatilitj and firing point of the Tapor, ii. 171 
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Microoephalic monsters, i. 279 
Microscopic examiiiation of seminal stains, i. 208 
Microspeotroscope, the, i. 192 
Microspectroscopic test for blood, L 188 
Milk, composition of, in various animals, ii. 194 
the model food, ii. 194 
guantitj required dailj bj infants, ii. 201 

secreted bj a woman during lactation, ii. 201 
starvation of infants from its beiiig of bad gualitj, ii. 192 
Milks, nntritive value of, ii. 196 

Millbank, cases of starvation amongst the prisoners at, ii. 214, 217 
MiiiLOn's test liqiiid, i. 172 

Mineral acids, their application to the bodj after death, i. 78 
Mineral constituents of food, ii. 195 

oils, no power to impart spontaneous inflammabilitj to organic bodies, 

ii. 163 
Mineš, explosions in coal, ii. 171 
Moistnre, effects of, on pntrefaction, i. 74, 76 
Molecnlar death, i. 24 
Moles hereditarj nature of, i. 152 
Monsters, acardiac, i. 276 

acephalous, i. 277 

anencephalic, i. 277 

not to be destrojed, i. 279 

double, i. 278 

microoephalic, i. 279 
Monstrosities, i. 275 

operations for relief of, i. 280 
Monstrositj and inheritance, i. 274 
MoNTEVERDE, sign of death suggested bj, i. 80 
Moonlight, recognition bj, i. 212 ' 

Month and its contents to be observed at a post-mortem, i 257 
Miillerian ducts, i. 281 
Mmnmification, i. 97 

of the funis, i. 98 
Mnnjeet, spectrum of , compared with blood, i. 199 
Mnrder and life insurance, ii. 18, 19 
Musole, chemical reactions nnder different conditions, i. 50 

electrical conductivity of, ii. 133 
Muscles, changes after death in the flacciditj and contractilitj of the, i. 45 
Muscular (post-mortem) contractilitj, i. 45 
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Musonlar (poBt-moitem) oontraotilitj, circomstances snspendmg, L 47 

derelopment of heat and soimd dniing, 

L46 
investigatioiis at La Ghaiitč on, L 49 
method of testing, L 46 
period of death jndged bj degrees of , L 48 
researohes of Bennet I>owiiEB on, L 45, 46 
of 'Ststss on, i 48 

of Onimus on, i 48 

« 

Mnsonlar flaociditj, period of dniaidon after death, L 45 
movements, spontaneons, after death, L 46, 71 
sjstem, examination o^ in insuranoe casee, IL 3 
Mutilated remains, ezamination o^ Be identitj, L 129 

8ex determined in the čase of, L 274 
Mntilation, methods o^ L 129 

treatment of parts after, L 130 
Mntton, nntritive valne of, iL 196 

Mjosin, conditions neoessarjr for the coagolation o^ L 50 
its part in diet, iL 195 
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Nsevi matemi, hereditazj natnre o^ L 15^ 

in the newlv bom not to be mistaken for marks of violence, i. 152 
Nails, i 127 

to be examined at a post-mortem, L 257 
Negro, skull of the, L 149 
Nerve matter, electrical eondnctivity o^ iL 133 

power, death from loss o^ L 248 
Nerves, death from division or compression of the eighth jMur of , L 248 
Nervx)ns STstem, examination of, in insorance casee, ii. 3 
NsuMAMK, researches on blood pictnres, L 200 
Neuroses and insuranoe, ii. 5 
New-boms, post-mortem on, i. 261 
NiiiERKORN, experiments on po8t-mortem cooling, L 40 

on rigor moitis, L 52, 58 
Nipples, snpemnmerarj, i. 278 
Nitrio aoid, aotion on tnrpentine of, ii. 171 
bum^ii. 95 
]ioil-iaoii«m afiar poisoning b j, L 254 
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Nitrogen, chloride of, ii. 160 

iodide of, ii. 160 

loss of, in health per daj, ii. 197 

qaantity consumed dailj bj children in health, ii. 201 

ratio of, to carbon needed in diet, ii. 197 ^ 

Nitrogenons constituents of food, ii. 195 
Nitro-glycerine, ii. 160 

Acts relating to, ii. 155 
preparation of, ii. 170 
Nobers blasting oil, see Nitro-gljcerin. 
Noše and ears, cartilages of the, i. 259 
NoTHNAGEL, experiments with electricitj on animals, ii. 138 
NuBSBATJM on premature biirial, i. 25 

Nysien, researches on post-mortem moscnlar oontractilitj, i. 48 

on rigor mortis, i. 50, 58 
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Oats, spontaneons combustion of damp, ii. 162 

Oatmeal, nutritive valne of, ii. 195 

Obesitj, infinence on the normal hodj weight, ii. 208 

Obliqne illnmination to be emplojed in testing the contractilitj of the iris, i. 35 

Occupation in relation to personal identitj, i. 126 

Oocnpations, influence of, on the color of the hair, i. 178 

Odor developed at death, i. 35 

CEsophagos, post-mortem examination of the, i. 265 

CEsTBBiiEN, researches on djed hair, i. 180 

OosTON (Dr.), on obliteration of the scars of chancres, i. 163 

on the post-mortem appearances after death from cold, ii. 72 
on sudden death, i. 245 
Oil, bnms from boiling, ii. 93 

power of animal and vegetable oils to render organic bodies spontaneooslj 
inflammable, ii. 163 

from coal, schist, shale, peat, etc., see Petrolenm. 
Oilj waste, ii. 163 
Old age, character of, i. 136 

Old people, their power to bear extremes of heat and cold, ii. 62 
Oleaginous constituents of food, ii. 194 

Olive oil, power of conferring spontaneons combnstibilitj on organic bodies, ii 
163 
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OiiLiviER, researches on rigor mortis, L 53 

Omentnm, pntrefaotive change in the, i 90 

Onimus, researches on post-moriem mnsoolar contractilitj, i. 48 

Ophthftlmia, caused bj improper food, ii. 216 

Ophthalmoscope, as a test of death, i. 37 

Opinions and lacts, their relative valne in evidence, i 20, 21 

Opinm and longevitj, ii. 8. 17 

oondition of face after death from, i. 257 

poisoning and cold in relation to' qnestions of sarvivorship, iL 32 
liable to be mistaken for the eoma resolting from a severe bnm, iL 101 
taking, and life insorance, iL 16 
Ordeal, trial by, ii. 93 
OrfuiA, measnrements of the skeleton, L 148 

researches on the condition of bodj after death at vaiions perioda, L 79 
on the vesications of bnms, iL 116 
Ossification, centres of, i. 259 

points o^ as a means of determining age, L 137 
Ovaries, a manlj appearance resnlting from loss of the, L 286 

normal and abnormal appearances presented bj the, L 267 
post-mortem examination of the, L 267 
their esistence the proof of the female sei, L 282, 290 
testes simolated bj prolapsed, L 286 
Oraij, apoplexv of the, a canse of sndden death, L 246, 267 

histological distinction between a testide and an, L 293 
Oxjgen, absorption of, bv freshlj broken coal, iL 155 



Paget (Sir Jamesi on the ooagnlatioii ol blood aflw death, L 63 
Fallor of £»ee« indications at a posi-moitem o( L ^7 

PanoTeas, absence of infla^^nc^s thal stironlate the actioii ol the, a canse of 
$;arv«uon« ii. 191 

puu>»isiouw ohang«^s of the. L 91 
FanoriN^iio \l\ioi> oI\>sut^ i\£, a c:iiasič» d death from starratioii, iL 191 
FanJ^v^v^ and death from $iarratic«k iL 191 

Ti^\r mv\rti$. in ct)i$e$ oi. L $0 
l\ur ova^rinm. x. :žSl 

INihNrmi^r« \\>l\>r vvt hair a» |«vv>f ot L ITT 
aud WtNM4>hj^x)k$lKu L dT^ 
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Fbtbb (Lient.)) acconnt of the effeots of an extreme cold, ii. 69 

Peat, effects resulting from btuial ia, i. 80 

" Peculiar people," ii 193 

Pellagra a resnlt of the use of improper food, ii. 216 

Pelvic hsBiuatoceles a canse of sudden death« i. 267 

Pelvis, male and female, i 131 

compared, L 273 
measnrements of the, L 274 
during pregnanoj, i 274 
Penis, absence of a, i. 287 

adhesion of, a difficalty in determining sex, i 287 
compared with an enlarged cliioris, i. 285, 292 
Peioussion caps, ii. 155, 162 

Perforations (post-mortem) and nlcers compared, i 268 
Pericardium, sndden death resnlting from diseases of the, i. 245 
Peroxide of hjdrogen used as a hair dje, L 179 
Petroleum, Acts relating to the šale and storage o^ ii. 168 
bnms from, ii. 95 
explosions, ii 168 
test for, ii. 168 
Pfaff (Emil), table of the measnrements of hairs of dififerent animals, L 173 
Pharynx, post-mortem examination of the, i. 265 
Phlebitis, sudden death from, i. 247 
Phosphamine, combustibilitj of, ii. 172 
Phosphate of lime, deposition in viscera after death, L 79 
Phosphoretted hjdrogen, combustibilitj of, ii. 172 
Phosphorus, bums from, ii, 94 

combustion of varieties of , ii 158 
influence on putrefaction after death from, L 77 
Photographs, necessitj for alwa7s producing the original negatives in evidence, 

L 125 
value in medico-legal cases of, i 125, 127 
Phrenic nerve, death from division of the, i 248 
Phthisis, Be identitj, i. 152 

influence of , on body weight, iL 208 
Fhvsostigma, aotion of, on the iris, i. 36 
Picrio acid, post-mortem after poisoning bj, i. 254 
Pitch stains, i. 205 

Pneumogastrio, death from division of the, i 248 
Poisoning, analjsis of hair in cases of, i. 180 

appearances in stomaoh indicative o^ L 90 
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Poisoning, rigor mortis aftor death from, i. 60 

and snrvivorship, iL 33 
Poisons, death from oertain mineral, i. 247 

from narcotic, i 247 

from vegetable, condition of face affcer, L 257 
deteetion of, at a remote period after death, L 256 
influence on pntrefaction of, i. 77 
introdnced throngh vagina or anns, i. 267 

pntrefaction in the stomaoh compared vith the effects of irritant, i 90 
Policies, negotiable natnre of, ii. 18 » 

Policj, meaning o^ in insnrance, ii 1 
PoiJiOOK (Ohief Baron), remarks on insnranoe in its lelation to insanit^ and 

snicide, ii 20 
Poljdaotjlism, hereditaij natnre o^ i 152 
Pomnm Adami in the seses compared, L 274 
PoNOET on the condition of the retina after death, i. 37 

Position of dead bodj, importance in medico-legal cases of recording the, i. 55 
Post-mortem blood, i. 82, 187 

condition of foce at the, to be noted, i. 257 

of skin at, as compared with the resnlt of a bnm, ii 10^ 
oooling, i. 38 

canses of, i. 89 

circnmstances inflnencing the lapiditj of, i. 42 
time oconpied bj, i. 87 
details to be noted bef ore the olothes are removed at a, L 257 - 
digestion of Huntbb, i. 89 
elevation of temperature, i. 39 
extemal examination of the bodj at a, L 257 
on a frozen bodj, i. 255 
hemorrhages, i. 73 

intemal examination of bodj at the, L 260 
matnrity of new bom children to be determined at the, i 259 
method of condncting a, i. 254 

of^ deciding at a, how long a meal had been taken bef ore 
death, ii. 201 
necessitj for, in sndden death althoagh not catused bj poison or 

violence, i. 246 
notes to be made at a, i. 256 

order to be observed in opening the thoraz and abdomen at a, i. 
261 
in whioh the varions visoeia ahonld be eiamined, L 260 
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Post-mortem preservation of artides I or analjsis, L 268 

of blood f or analjsis at a, i 269 
gnestion as to a stmggle dnring life detennined ftt the, i 257 
rigidity, L 257 

the snrronndings of a bodj to be noted at the, L 257 
stains {see Cadaveric Ecchjmoses), i. 63 
Talne of, a long tirne after death, i 253 
Post-mortem ezamination, importance of, i. 3 

best tirne after death for a, L 256 

to be complete and methodical, L 254 

not to be condncted bj artificial light, L 254 

details that maj be discovered at a, a long tirne after 
death, i. 256 

identitj determined at the, i 257 

an inculpated person not to be present at the, L 254 

liow far interfered with bj pntrelaction, L 253 

not interfered vitli by the decomposition of a bodj, 
i. 92 

positive and negative evidence derived from a, i. 247 

at a remote period after death, i. 256 

of the abdomen, L 266 

of the aorta, i. 263 ■ 

of the bladder, etc., i. 267 

of the brain, i. 260 

of the f emale genitals, i 267 

of the heart, i. 263 

of larynx, etc, L 265 

of the liver, i. 266 

of the longs, i. 263 

of the Ijmphatic glands f or the ooloring matter of a 
snspected tattoo^ i. 166 

of the kidnejs, i. 266 

of the spinal cord, i. 260 

of the spleen, i. 267 

of the stomaoh and intestines, i. 267 

of the thorax, i. 261, 262 * 

of woands, L 258 

after death from ansemia, L 250 

from apnoBa, i. 252, 261 
from asthenia, i. 251 
from coma, i. 249 
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Post-mortem examination after death from sjncope, L 251 
Potatoes, nntritive valne of, ii. 196 
Poultrj, nntritive valne of , ii 196 

Povertj and cold in relation to gnestions of snrvivorship, iL 32 
Pregnancj determined from the disooveij of foetal bones in tbe same coffin 

wit]i f emale adnlt, i 131 
discemible at a remote period after death, L 256 
Be identitj, i 128 
and insnranoe, ii. 10 

mobilitj of the joints of the pelvis dnring, i 274 
nansea of, a canse of death from starvation, ii. 191 
Prematnre birth, influence on b«dj weight of, iL 208 

bnrial, i. 25, 26 
Preminm m insnrance, ii. 1 
Presoriptions, explosive, ii. 160 
Presnmption of death, ii. 23, 30 

bigamy and, ii 28 
life insnrance and, ii. 24 
of snrvivorship (see Snrvivorship), ii. 25 

points to be considered in deoiding, ii. 28 
Pbeieb, researches on haemoglobin, i 187 

on sleep, i. 38 
Profession and sex, i. 275 
Prond flesh, ii. 108 

Pmssian law on the presnmption of snrvivorship, ii. 27 
Pbtbakd, sign of death snggested bj, i 34 
Pnbes and nmbilicns, distance between, a test of 8ex, i. 292 
Pnpils, dilatation of the, after death, i 36 
Pnrpnra nantica {see Scnrvj), ii. 215 
Pntrefaction, action of air on tbe development of, i. 75, 76 

of moistnre on the development of, i. 74, 76 
of temperatnre on the development of, i. 74, 76 
apparent snffocation the effects of the gases of, i. 72 
blood displacements a resnlt of , i. 72 
of the bladder, i. 91 
of the blood-vessels, i. 92 
of bodies in cesspools, i. 80 
changes prodnced bj, i. 69 

in tissnes and viscera resnlting from, i 86 
and chemical analjsis, i. 90 
ohemical composition of the gases of, i 69 
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Patrefaetion, circtunstances promoting, i. 74 

letarding, i. 74 
color changes resnlting from, i. 69, 81 
compared with resnlts of digestion, i. 89 
conditions modifTing, i. 73 
defiuition of, i. 62 

degree of, to be observed at a post-mortem, L 257 
delayed hj arsenic, i. 90 

by cold, ii. 72 
of the diaphragm, i. 91 
discoloration of visoera as a resnlt o^ i. 86, 87 
distention produced by, i. 70 
during life, i. 62, 86 
efiEects of age and sex on, i. 77 

on apparent age, i. 71 

of alcohol on, L 89 

on the brain of infants and adnlts, i. 87, 90 

of burial on, i. 76, 78 

in peat and turf on, i. 80 

of canse of death on, i. 77 

of corpnlence and leanness on, i. 77 

of disease likelj to be confounded with phenomena of, i 
86 

on face resnlting from, i. 71 

of, on the larynx and trachea, i. 87 

of poisons on, i 77 

on the stomach of, i. 88 

of submersion in water on, L 80 

on the tongne resnlting from, i. 71 

of violence and body injnries on, i. 78, 85 
flnid effusions resnlting from, i. 73 
of the gall-bladder, i 90 
gases 0^ i. 69, 81 
of the gnllet, i. 91 
hemorrhages the resnlt of, i. 73 
of the heart, i. 90 

no hinderance to a post-mortem, i. 92 
inflnenoe of antiseptics on, i. 78 
of lime on, i. 78 
of mineral acids on, L 78 
of vermin on, i 92 
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Putrefaotion of intestines, L 90 

of the kidnejs, i 91 

of the liver, L 90 

lominositj as a cdgn ot,LS6 

of the liings, L 90 

a means of determining the tirne of deaih» L 84, 101 

of the mesenteij and omentum, L 90 

modifications of , resnlting from submersion, L 80 

of the pancreas, i 91 

phenomena of, i. 69 

order of the, L 85 

and the post-mortem, i. 253 

power of hair to resist, i 171 

prominence of the ejes cansed by, i 70 

as a sign of death, L 62, 68 

sof tening of tissnes as a resnit o^ i. 86 

spennatozoa not destrojed bj, i. 204 

of the spleen, i. 90 

spontaneoos deliverj the resnit of, 1. 71 

movements of a corpse resnlting from, i. 71 

in the stomach compared with morbid and other conditions, i. 88 

treatment of bodies f or identifioation in a state of advanced, i. 93 

of the ntems, i. 91 

in water, i. 82 

in water, air, and earth, i. 75 
P^aemia, pntrefaction after death from, L 77 
P^rites in coal, ii. 155 
Pyroxylin, see Gnn-cotton. 
Pyroxylio špirit, see Methjlio AlcohoL 

Q 

QuETEiJS7r, table of heights and weights at different ages, i. 145 
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Bace, difficnltj of determining race from the skali, i. 149 

and identitj, i. 127, 149 

measurements of the skeletons of different races, i. 150 
Bangoon oil, see Petroleum. 
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Bankb on the nrea lost in cases of starvation, ii. 208 
Bape and age, i. 140 

exammation of genital hairs, L 170 
Bape oil, power of conferring spontaneons combnstibility on organic bodies, ii. 

163 
Becognition of persons, i. 215 

conditions necessarjr for, i. 210 
hj a flash of lightning, L 212 

from firearms, i. 212 
by moonlight, L 212 
by starKght, i. 212 
means of restoring a body f or, when putrefaction is far advanced, 
i. 93 
Bectnm, post-mortem examination of, i. 268 
Bedness, inflammatorj, i. 72 

post-mortem, a result of blood displacements, i. 72 
Bed Sannders stains, i. 206 
Be-examination of witnesses, i. 18 
Begenfs Park explosion, ii. 168 
Belapsing fever cansed bj improper food, ii. 217 
Belative danger of multiparsB and prirniparse, ii. 10 
BŽNČ, temperature of new-bom children, i. 38 
Bespiiation, its cessation a sign of death, i. 31 

CHEYNE-ST0EEd', i. 31 

condition of Inngs before the establishment of, i. 264 
FoBT on artificial, i. 25 
means of determining cessation of, L 31 
recoveij after the prolonged cessation of , i. 30 
Bespliatoij mnscles, death trom stoppage to the action of the, i. 248 

sjstem, examination in insurance cases of the, ii. 5 
Bhatanj stains, i. 206 

Bibs, influence of age on the cartilages of the, i. 138 
Bioe, nntritive value of, ii. 196 

B10HABD6ON (Dr. B. W.), disinfectant for a decomposed body to be used at a 

post-mortem, i. 93 
ezperiments on the action of eztreme cold on the liv- 

ing body, ii 63 
with the indnced spark, ii 134 
on post-mortem cooling, i 43 
process of embalming, i. 99 
researches on mnscular contractility, i 47 
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BiOHABDeoN (of Pennsjlvania), researohes on the dze of blood-coiposcles, L 186 

on the size of blood-oorposcles of dif- 

f erent animals, L 200 
on the spectra of blood, i 194 
BiCHBT, researohes on rigor mortis, i. 53 
Biokets caused bj improper food, ii. 217 
inflnence of, on dentition, i 183 
BiooBD on the mortalitj from cold, ii. 62 
BiEMBAUi/r on death from coal mine ezplosions, ii 173 
Bigiditj from causes other than rigor mortis, i 63 

post-mortem, aee Bigor mortis. 
Bigor mortis, i. 49, 257 

canse of, i. 50 

circnmstances modifying the time of its appearance and disap- 
pearance, i. 59 

oonditions delajing and hastening its appearance, i 52 

inflnence of ice-cold water on, i. 60 
of poisons on, i. 60 

instantaneons, i. 53, ii. 141 

and death from lightning, i. 61, ii. 141 

means of distingnishing it from other f orms of rigiditj, i. 61 

its oocnrrence in paraljzed parts, i. 60 

the order in which varions regions are affected bj, i. 58 

the order of its disappearance, i. 59 

in starvation, ii. 207 

efiEects of strjchnia on, i. 61 

time af ter death that it sets in, i. 51 

the time of its disappearance, i. 59 
Bingworm as a canse of loss of hair, i. 176 
BiPAUi/r, sign of death snggested hj, i. 86 
BoBiN on the spontaneons combnstion of charcoal, ii. 156 
Bock oil, see Petroleum. 
Bockets, ii. 155 

Boman law on the presnmption of snrvivorship, ii. 25 
BoMANES, remarks by, on Preyer's paper on " Sleep,'* i. 33 
BosENM^iiLEB, Organ of, i. 281 

BosENTHAL, experiments on mnscnlar contractilitj, i 45 
Bnst stains, i. 205 
Bye meal, nutritive valne of, ii. 196 



INDEZ. 281 



S 



Sacoharine constitnents of food, ii 195 

Safety lamp, ii 173 

Salmon, nutritive value of, ii. 196 

Salt, effects resulting from non-supplj of, in food, ii. 195 

Sangninaria stains, i. 206 

Sansom (Dr.) on the diet of children, ii 199 

(modification of Balf onr^s) test of the heart's action, i. 29 
Saukdebs, researches on the teeth, i. 180 
Sayoby, account of a hermaphroditic sheep, i. 282 
Sawdust, oombustible, ii. 157 

and oil, spontaneons combostibilitj of, ii. 16^ 
Scalds (see Bums), iL 92 
Sears, aee Gicatrix. 

Be-identity, i. 128, 156 
roles for the esamination of, i. 168 
SoHUi/rzE, test for silk snggested by, i. 172 
Scnrvy cansed by improper food, ii. 216 
Seaham collieij dust, ii. 176 
Seal oil, power of conferring spontaneons combnstibilitj on organic bodies, iL 

163 
Secrets, professional, i. 17 
" Seeing sparks," i. 214 
Seminal animalcnles, see Spermatozoa. 

emissions, how far a test of sex, i. 292 
stains, i. 202 

aetion of heat on, i. 202 
Chemical reactions of, i. 202 
examination of old, i. 204 
general appearance of, i. 202 
gniacum test for, i. 203 
Lassaigne^s test for, i. 203 
microscopic examination of, i. 203 
test to distingalsh albnminons from, i. 203 
Servants, who responsible for supply of food to, ii. 192, 193 
Setons, scars of, i. 161 
Sex, concealed, i. 289 

conclnsions respecting qnestions of, i. 290 

conditions that may raise a doubt in the female as to, i 285 
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Sex, conf ormation of individnal as a test of, i. 292 
determination of, L 272, 274 

dnty of the medical jnrist in cases of donbtfol, L 291 
esamination of cases of donbtfol, i. 291 
the genital gland the onlj test of, i 282 
and the growth of hair, i. 285 
influence on pntrefaction of, i. 77 
in relation to personal identitj, i. 126, 132, 141 
and profession, i 275 

seminal emissions and menstroal discharges, how far tests of, i. 291 
and sorvivorship, ii. 29, 32 
Sexes, difference in length and weight in the, i 142 
homologons organs of the, i. 281 
varioos points of distinotion in the, i 274 
Sexles8 beings, i. 276, 289 
Sexual hairs, i. 292 

organs, differentiation of the, i. 280 
tastes and habits, i. 291, 293 
" Shape of mankind,** what is implied bj the phiase, i. 274, 279 
Shipwreck and snrvivorship, ii. 30 
Shock, death from, i. 247, 251 
SiEVBKiNa (Dr.) on life insnrance, ii. 10 

normal relationship between height and weight, i. 146 
Sight, limits of, i. 209 

the size of objects vidible to unaided, i. 214 
Signal light composition, ii. 159 
Silk, characters of, i. 172 

spontaneons combustibility of, ii. 163 
test for, i. 172 
Silver, Berthollefs folminating, ii. 159 
fnhninate, ii. 159 

nitrate of, color resulting from ingestion, permanent, i. 166 
oxalate, ii. 159 
oxide, ii. 159 

potassinm fnhninate, ii. 159 
Sinns pocnlaris, i. 281 
Size of object and vision, i. 214 
Skeleton, see Bones. 

age determined from the, i. 136 

determination of the statnre from the length of the, L 149 

of male and female compared, i. 272 
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Skeleten, measnrements of the, i. 147, 150 

tirne after burial a body takes to be rednoed to a, i. 79 
Skin, dailj loss bj the, iL 197 

effects of a bum on, compared with a post-mortem change, ii 108 
extent of injnij to tbe, to prove fatal, ii. 99 
a heat conductor of low power, ii. 63, 64 
Skali, inflnence of age on the, i. 138 

vaiions shapes of the, according to race, i. 149 
weight and capacitj of the, in different raoes, i. 149 
Sleep, long persistent, i. 33, 36 
Small-pox, scars of, i 161 

Smabt (Dr. William) on the fatalitj of boms, ii. 99 
Smeli at mouth to be observed at the post-mortem, i. 257 
Smtth (Dr. E.), diet scale, ii. 199 
Smothering and survivorship, ii 31 

Soap and water used to wash blood-stains, esamination of, i. 195 
Soda, salicylate of, rigor mortis after death from, i. 53 
Softening, pntrefactive, i. 86 
Somatic death, i. 24 

SoMMEB, researches on rigor mortis, i. 58 
SoBBY (Dr.), researches on spectroscopic examination of blood, i. 186 et seg, 

respecting coloring matters present in hair, i. 176 
Sonnd, velocitj of, in different media, i. 215 

intensitj of, nnder different conditions, i. 216 
Spectroscopic examination, bodies with which blood might be confoonded, i. 

199 
Speech, peculiarities of, Ee identitj, i. 128 
Spermatozoa, i. 204 

action of acids, alkalies, and heat on, i. 204 

compared with trichomonads, L 204 

power of resisting pntrefaction, etc., i. 204 

mle to be observed in deciding the natore of bodies snpposed to 

be, i. 204 
semen withont, L 203 
size of human, i. 204 
tailless, i. 204 

their tenacitj to hairs, i. 170 
a test of the male 8ex, i 290, 291 
vitaUtj of, i. 204 

with what thej maj be confoonded, i. 204 
Spinal cord, cadaveric ecchjmoees in the, i 67 
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Spinal cord, death from injoij to the npper part of the, i. 248 

examination of the, i. 261 
Spine, death from injnries to the, i. 2i8 
Spleen, post-mortem examination of the, i 266 

pntrefactive changes in the, i 90 
Spontaneous combostion, see Ck)mbustion. 

post-mortem mnscular movements, i. 46, 71 
SgnsB (B.), on the removal of a nsBvns, i. 164 
Stains of blood {aee Blood Stains), i. 184 
of semen {see Seminal Stains), i. 202 
arising from bile, i. 68 

general points to be observed in ezamining, i. 183 
anatto, i 206 
archil, i. 206 
brazil wood, i 205 
oamwood, i. 206 
catechn, i. 206 
flower, i. 206 
fruit, i. 206 
grease, i. 204 
iron (rast), i. 205 
kino, i. 206 
lemon, on steel, i. 205 
logwood, i. 205 
madder, i. 205 
red Saunders, i. 206 
rhatany, i. 206 
sanguinaria, i. 205 
tar and pitch, i. 205 
tobacoo juice, i. 205 
Starch, an improper diet for infants, ii. 201 
Starlight, recognition by, i. 212 
Starvation, acnte, ii. 190 
and age, ii. 33 
and asthenia, i. 248 
blood after death from, i. 187 
chronic, ii. 190 
ciroumstances influencing the time of death in cases of, ii. 211 

under which death may occnr from, ii. 191 
bj criminal neglect, ii. 192 

nsual defence in cases of, ii. 190 
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Stanration, dis^ose a canse of, ii. 191 

and emaoiation, ii. 209 

exhibitions, ii. 192 

f&ttj changes in cases of ohronio, iL 207 

and habit of bodj, ii. 84 

hsemoglobin after death from, i. 32 

and hjsteria at times connected, ii. 191 

of infants from the mother's milk being of poor qnality, ii. 192 

inflnence of breathing an impure air in cases of, ii. 206 

influenced bj age, ii. 211 

by the temperature to wliich the patient is exposed, iL 
211 

loss of nrea dnring, ii. 208 

mnscular power possible in cases of, ii. 210 

period of death in, ii. 210 

post-mortem appearances indicative of, ii 212 

pretended, iL 190 

by preventing a child from taking the breast, ii. 190 

the pnlse in, ii. 205 

qaestions of legal interest bearing on, ii. 192 

recovery after, ii. 212 

of servants, etc, ii. 190 

suioidal, ii. 193 

and survivorship, ii. 33 . 

symptoms of, ii. 203 

the temperature in, ii. 206 

treatment of, ii. 207 

and uterine irregularities, ii. 191 

water, access to, an influencing condition in cases of, iL 211 

with and without water, ii. 32 

weight, gain in, on taking f ood after long, ii. 207 

loss of, in, iL 206 * 

in joung girls, ii. 191 
Stature, Re identity, L 127, 129, 141 

influence of factorj life on, i. 143 
Steam, bums from, ii. 94 
Sterilitj and hermaphrodism, L 290 
"^ Stemum, influence of age on the, i. 138 * 
Stillboms, burial of, with adults frequent, L 182 
Stokbb, researches on the coloring matter of blood, L 186 
Stomaob, cadaverio ecchjmoses in the, L 68 
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Stomach« effects of pntreiactlon, disease, etc., on ihe, L 88 

post-mortem exaTnination of the, L 268 
Strangnlation, death from, i. 248 

simnlated by the efTects of deoompositioii, L 71 
Stmggle, data for deciding at a po6t-mortem whether a stmggle had occmred 

before death, L 257 
Stbuvb, researches on the coloring matter of blood, L 186 
Stijchnia, effeots of poisoning hj, on rigor mortis, i. 61 

inflnence on pntrefaction after death from, L 77 
rigor mortis after death from, i. 58, 56 
Snbcntaneoos hjpostases {see Oadaverio EcohTmoses), i 63 
Submersion, death from, i 248 
Snbpoena, L 13 
Sndden death, i. 245 

inflnence of, on rigor mortis, L 52 
SuE (M.), table of the size of the foBtns and of ohildren at different ages, i. 141 
Snffocation, likelj to be simnlated by the developm^it of pntr^active gases, i. 

72 
a canse of death from bnms, ii. 103 
death from, L 248 
Sngillations, {see Cadaveric Ecchjmoses), L 63 
Snicidal starvation, ii. 192 
Snicide, law respecting, ii 20 

of the sane and insane, ii 19 
and life insnrance, ii. 18 
Snlphnr, firing point of , ii. 201 
Snlphnric acid bnm, ii. 95 
Snn, effects of the moming, ii. 76 
Snnstroke, ii 74 

not an accident, ii 10 
canse of the phenomena of , ii 75 
post-mortem appearances of, ii. 80 
prophjlactics against, ii 76 
8eqnel8e of, ii. 79 
treatment of, ii. 79 
Snppnration, death from, i. 248 
Snrgical operations, cioatrices arising from, L 161 
Snrvivorship, ii. 25 • 

in cases of death from cold, ii 82 

dro^ming, ii 80 
heat,ii83 
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SarvivoTship, in cases of death from lightning, ii. 33 

poisons, ii. 38 
8hipwreck, ii. 30 
smothering, ii. 31 
starvation, ii. 33 
and extremes of temperature, ii. 62 
law on, English, ii. 27 
French, ii. 26 
Mahometan, ii. 27 
Pmssian, ii. 27 
Boman, ii. 25 
of mother and infant in ohildbed, ii. 25 
presnmption of, ii. 25 
^here the tirne of death of one of the parties is known, and the 

other tLnknown, ii. 34 
where two or more persons meet their death bj a oommon acci- 
dent, ii. 25 
Sympathetic inks, i. 206 
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simnlated bj the effects of lightning, ii. 188 
yiB0How on the distinction between a testiole and an ovarj, i. 298 
Virginity to be observed at a post-mortem, i 259 
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